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ALEXANDER  WOOD, 
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IN  WHICH,  HE  MUST  FEEL  WITH  PLEASURE, 
HOW  COMPLETELY  HE  ENJOYS  THE  CONFIDENCE  OF  THE  PUBLIC^ 
AND  THE  ESTEEM  OF  ALL  GOOD  MEN, 

tin's  BOOK  OF  ANATOMY  IS  PRESENTED,  BY  HIS  PUPIL, 
JOHN  BEL 


AJDVI'RTISKMENT, 


As  I  proceeded  in  tliis  work,  I  felt  more  and  more  at 
every  ftep,  the  neceffity  of  giving  plates  to  it.  I  have 
made  them  apart,  that  no  one  may  be  obliged  to  buy 
both  books,  when  perhaps  he  needs  only  one.  I 
have  quoted  them  on  the  margins  here,  that  this  bool? 
may  have  the  help  of  the  plates,  and  the  plates,  in 
their  turn,  the  explanations  of  the  book  :  but  every 
reader  will  perceive  with  one  glance,  that  they  are 
quite  independent  of  each  other;  indeed  the  book 
is  written,  as  it  was  at  firft  conceived,  not  needing  the 
plates,  yet  not  the  worfe  for  having  a  neat  fyftem  of 
drawings  joined  to  it. 
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Xo  thbfe,  who  are  at  all  acqiiainted  with  boolcs  on 
anatomy,  the  appearance  of  a  new  one  on  the  fub- 
jedt  will  not  be  furprifing.   To  thofe,  who  are  not  yet 
acquainted  with  fuch  writings,  I  have  only  to  fay,  that 
I  have  written  this  book,  becaufe  I  believed  that  fucn 
a  one  was  needed,  and  muft  be  ufeful.    I  have  en- 
deavoured to  make  it  fo  plain  and  fimple,  as  to  be  ea- 
fily  underftood  ;  I  have  avoided  the  tedious  interlard- 
ing of  technical  ternis  (which  has  been  too  long  the 
pride  of  anatomifts,  and  the  difgrace  of  their  fcience), 
fo  that  it  may  read  fmoothly,  compared  with  the  ftu- 
died  harfhnefs,  and,  1  may  fay,  obfcurity  of  anatomi- 
cal defcription.    If  an  author  may  ever  be  allowed  to 
compare  his  book  with  others,  it  muft  be  in  the.  me- 
chanical part;  and  I  may  venture  to  fay,  that  this 
book  is  full  and  corredt  in  the  anatomy,  free  and  ge- 
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rteral  in  the  explanations,  not  redundant,  I  hope,  and 
yet  not  too  brief. 

If,  in  the  courfe  of  this  volume,  I  lhall  appear  to 
have  given  U  place  and  importance  to  theories  far 
higher  than  they  really  deferve,  my  reader  will  na- 
turally feel  how  ufeful  they  are  in  preferving  the 
due  balance  between  what  is  amufing,  and.  what  is 
ufeful ;  between  the  loofer  dodrines  of  fundlions,  and- 
the  clofe  demonftration  of  parts.  He  will  be  fen- 
iible,  how  much  more  eafily  thefe  things  can  be  read 
in  the  clofet,  than  taught  in  any  pubhc  courfe ;  he 
will,  I  think,  be  ready  to  acknowledge,  that  I  intro- 
duce fuch  theories  only,  as  fhould  conned:  the  whole, 
and  may  be  fairly  diftinguifhed  as  the  phyfiology  of 
fads ;  and  he  will  perceive,  that  in  this,  too,  1  feel  a 
deference  for  the  public  opinion,  and  a  refped  for  the 
eftablifhed  courfe  of  education,  which  it  is  natural  to 
feel  and  to  comply  with. 

Thus,  perhaps,  it  is  lefs  immodeft  for  an  author  to 
put  down  what  he  thinks  he  may  honeftly  fay  con- 
cerning his  own  book,  than  to  omit  thofe  apologies 
which  cuftom  requires,  which  give  alTurance,  that  he 
has  not  entered  upon  his  talk  raflily,  nor  performed 
it  w^ithout  fome  labour  and  thought,  and  which  arc 
the  trueft  figns  of  his  refped  for  the  pubHc,  and  of 
his  care  for  that  fcience,  to  which  he  has  devoted  his 
hfe. 

With 
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With  thefe  intentions  and  hopes,  I  offer  this  book 
to  the  public;  and  more  particularly  to  thofe  in  whofe 
education  I  have  a  chief  concern  :  not  without  a  de- 
gree of  fatisfaaion  at  having  accomplifhed  what  I 
think  cannot  fail  to  be  ufeful,  and  furely  not  without 
an  apprehenfion  of  not  having  done  (in  this  wide  and 
difficult  fubjcdj  all  that  may  be  expeded  or  wiflied 
for. 

Every  book  of  this  kind  fhould  form  a  part  of  fome 
greater  fyftem  of  education  :  it  fhould  not  only  be  en- 
tire in  its  own  plan,  but  fhould  be  as  a  part  of  fome 
greater  whole;  without  which  fupport  and  connexion, 
a  book  of  fcience  is  infulated  and  loft.  This  relation  and 
fubferviency  of  his  own  particular  tafk  to  fome  greater 
whole,  is  firft  in  an  author's  mind :  he  ventures  to 
look  forward  to  its  connedion  with  the  general  fcience, 
and  common  courfe  of  education;  or  he  turris  it  to  a 
correfpondence  and  harmony  with  his  own  notions  of 
fludy ;  and  if  thefe  notions  are  to  give  the  complexion 
and  charadler  to  any  book,  it  fhould  be  when  it  is 
defigned  for  thofe  entering  upon  their  ftudies,  as  yet 
uncertain  where  to  begin,  or  how  to  proceed. 

Hardly  any  one  has  been  fo  fortunate  as  to  purfue 
the  ftudy  of  his  own  fcience  under  any  regular  and 
perfed  plan ;  and  there  are  very  few  with  whom  a 
confcioufncfs  of  this  does  not  make  a  deep  and  fe- 
rious  imprelTion  at  fome  future  period,  accompanied 
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with  fevcre  regret  for  the  lofs  of  time  never  to  be 
retrieved.  In  medicine,  perhaps,  more  than  In  any 
other  fcience,  we  begin  our  ftudies  thoughtlefs  and 
pndecided,  following  whatever  is  dehghtful,  -(as  much 
is  delightful,)  negledmg  the  more  fevere  and  iife- 
ful  parts :  But  as  we  advance  towards  that  period 
jn  which  we  are  to  enter  upon  a  moft  difficult  profef- 
fion,  and  to  take  our  place  and  ftation  in  hfe,  and 
when  we  think  of  the  hefitation,  anxiety,  and  appre- 
henfion  with  which  we  muft  move  through  the  firfl; 
years  of  pradlice,  we  l?egin  to  look  back  with  regret 
on  every  moment  that  is  pall: ;  wdth  a  confcioufnefs  of 
fome  idle  hours  ;  and  (what  is  more  afflicting  ftill),  with 
an  unavailing  fenfe  of  much  ilLdireded,  unprofitable 
labour  :— for  there  is  no  ftudy  which  a  young  man  en- 
ters upon  with  a  more  eager  curiofity  ;  but,  not  in- 
|lrucled  in  what  is  really  ufeful,  nor  ferioufly  imprelTed 
with  the  importance  of  his  future  prpfelFion,  he  thinks 
of  his  ftudies  rather  as  the  amufement,  than  as  the 
bufinefs,  of  life  ;  flumbers  through  his  more  laborious 
and  ufeful  ta&s,  and  foon  falls  off  to  the  yain  purfuit 
of  theories  and  docirines. 

If  I  w^ere  not  perfuaded  of  the  important  confc- 
quences,  of  the  infinite  gain  or  lofs,  which  muft  fol- 
low the  firft  fteps  in  every  profeffion,  I  ftipuld  not 
feel,  but,  above  all,  I  ftiould  not  venture  to  ftiow, 
an  anxiety,  which  may  be  thought  affeded  by  thofc 
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vUlo  cannot  know  how  fincere  it  muft  be;  for,  in 
our  profeffion,  this  is  the  courfe  of  things,  that  a  yourg 
man,  who,  by  his  Umited  fortune,  or  the  will  of  his 
friends,  by  abfence  from  his  native  country,  or  by 
the  deftination  of  his  future  life,  is  reftriaed  to  a  few 
years  of  irregular,  capricious,  ill-dire6led  ftudy,  throws 
himfelf  at  once  into  the  pradlice  of  a  profeOion,  in 
which,  ■  according  to  his  ignorance  or  fkill,  he  muft 
do  much  good  or  much  harm.    Here  there  is  no  time 
for  his  excurfxons  into  that  region  of  airy  and  fleeting 
vifions,  and  for  his  returning  again  to  fedate  and  ufe- 
ful  labour  :  There  is  no  time  for  his  difcovering,  by 
the  natural  force  of  his  own  reafon,  how  vain  all 
fpeculations  are  :— In  but  a  few  years,  at  moft,  his 
education  is  determined  ;  the  hmited  term  is  com- 
pleted, ere  he  have  learnt  that  moS:  ufeful  of  all  lef- 
fons,  the  true  plan  of  ftudy ;  his  opportunities  come 
to  be  valued  (like  every  other  happinefs),  only  when 
they  are  loft  and  gone. 

Of  all  the  leflbns  which  a  young  man  entering  up- 
on our  profeffion  needs  to  learn,  this  is,  perhaps,  the 
firfl:, — that  he  ftiould  relift  the  fafcinations  of  doctrines 
and  hypothefes,  till  he  have  won  the  privilege  of  fuch 
ftudies  by  honeft  labour,  and  a  faithful  purfuit  of  real 
and  ufeful  knowledge.  Of  this  knowledge,  anato- 
my furely  forms  the  greater  fhare. — Anatomy,  even 
while  it  is  negledled,  is  u^iiverfaUy  acknowledged  to 
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be  the  very  bafis  of  all  medical  Ikill — It  is  by  ana- 
tomy that  the  phyfician  gueffes  at  the  feat,  or  caufes, 
or  confequences,  of  any  internal  difeafe :  -Without 
anatomy,  the  furgeon  could  not  move  one  flep  in  his 
great  operations ;  and  thofe  theories  could  not  even 
be  conceived,  which  fo  often  ufurp  the  place  of  that 
very  fciencc,  from  which  they  fhould  flow  as  proba- 
bilities and  conjedures  only,  drawn  from  its  ftore  of 
fads. 

A  confcioiifnefs  of  the  high  value  of  anatomical 
knowledge  never  entirely  leaves  the  mind  of  the  ftu- 
dent.  He  begins  with  a  ftrong  convi6lion  that  this  is  the 
great  ftudy,  and  with  an  ardent  defire  to  mailer  all  its 
difficulties  :  if  he  relaxes  in  the  purfuit,  it  is  from  the 
difficulties  of  the  talk,  and  the  fedudtion  of  theories 
too  little  dependent  on  anatomy,  and  too  eafily  ac- 
ceffible  without  its  help.  His  defire  for  real  know- 
ledge revives,  only  when  the  ppportunity  is  loft;  when 
he  is  to  leave  the  fchools  pf  medicine  ;  when  he 
is  to  give  an  account  of  his  ftudies,  with  an  anxious 
and  opprelfed  mind,  confcious  of  his  ignorance  in  that 
branch  which  is  to  be  received  as  the  chief  teft  of  his 
profeffional  Ikill ;  or  when,  perhaps,  he  feels  a  more 
ferious  and  manly  impreffion,  the  difficulty  and  im- 
portance of  that  art  v/hich  he  is  called  to  pradife. 

Yet,  in  fpite  of  feehng  and  reafon,  the  ftudent  en- 
courages in  himfelf  a  taftefor  fpeculations  and  theories, 
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the  idle  amufements  of  the  day,  which,  even  in  his 
own  fhort  courfe  of  ftudy,  he  may  obfcrve  finking  in 
quick  fucceflion  into  negled  and  obhvion,  never  to  re- 
vive ;  he  afpires  to  the  charader  of  a  phyfiologift,  to 
which  want  of  experience,  and  a  youthful  fancy,  have 
alBgned  a  rank  and  importance  which  it  does  not  hold 
in  the  eftimationof  thofe  who  fhouldbeftknow  its  weak- 
nefs  or  ftrength.  The  raweft  ftudent,  proud  of  his  phy- 
fiological  knowledge,  boalls  of  a  fcience  and  a  name 
which  is  modeftly  difclainied  by  the  firft  anatomift,  and 
the  trueft  phyfiologift  of  this  or  any  age  :  Dr.  Hunter 
fpeaks  thus  of  his  phyfiology,  and  of  his  anatomical  de- 
monftration  :  "  Phyfiology,  as  far  as  it  is  known,  or  has 
"  been  explained  by  Haller,  and  the  beft  of  the  mo- 
**  derns,  may  be  eafily  acquired  by  a  ftudent  without 
"  a  mafter,  provided  the  ftudent  is  acquainted  with 
**  philofophy  and  chemiftry,  and  is  an  expert  and  rea- 
"  dy  anatomift  5  for  with  thefe  qualifications  he  can 
"  read  any  phyfiological  book,  and  underftand  it  as  faft 
"  as  he  reads. 

"  In  this  age,  when  fo  much  has  beeii  printed  upori 
"  the  fubjedl,  there  is  aim  oft  as  httle  inducement  to 
"  attend  ledtures  upon  phyfiology,  as  there  would  be 
"  for  gentlemen  to  attend  ledlures  upon  government, 
J'  or  upon  the  hiftory  of  England.  Ledlures  upon 
"  fubjedts  which  are  perfedly  mtelligible  in  print,  can- 
"  not  be  of  much  ufe,  except  when  given  by  fome  man 
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*<  of  great  abilities,  who  has  laboured  the  filbjec^,  and 
*'  who  has  made  confiderable  improvements  either  in 
«'  matter  or  in  arrangement. 

"  In  our  branch,  thofe  teachers  who  take  but  little 
*'  pains  to  demonftrate  the  parts  of  the  body  with  pre- 
"  cifion  and  clearnefs,  but  ftudy  to  captivate  young 
"  minds  with  ingenious  fpeculation,  will  not  leave  a 
"  reputation  that  will  outlive  them  half  a  century. 

"  I  always  have  ftudied,  and  lhall  continue  my  en- 
"  deavours,  to  employ  the  time  that  is  given  up  to  ana- 
"  tomical  ftudies  as  ufefully  to  the  ftudents  as  I  can 
"  poflibly  make  it — atid  therefore  lhall  never  aim  at 
*'  fhowing  what  1  know,  but  labour  to  fhow  and  de- 
"  feribe,  as  clearly  as  poflible,  what  they  ought  to 
"  kliow.  This  plan  rejeds  all  declamation,  all  parade, 
"  all  wrangling,  all  fubtility  :  to  make  a  ilidw,  and  to 
"  appear  learned  and  ingenious  in  natural  knowledge, 
*'  may  flatter  vanity;  to  know  fa<5ls,-  to  feparate  them 
*'  from  fuppoiitions,  to  range  and  conneft  them,  to 
"  make  them  plain  to  ordinary  capacities,  and  above 
"all,  to  point  out  the  ufeful  applications,  is,  in  my 

opinion,  much  more  laudable,  and  fliall  be  the  ob- 
"  jedl  of  my  ambition 

*  Introduftory  LeiElure  publiflied  by  Dr.  Hunter. 
Edinburgh,  Sept.  1793. 
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BOOK  1. 
OF  THE  BONES. 

CHAP.  1. 

OF  THE  TORMATION  AND  GROWTH  OF  BONES. 

It  is  not  eafy  to  explain,  in  their  natural  order,  the 
various  parts  of  which  the  human  body  is  compofed ; 
for  they  have  that  mutual  dependence  upon  each  other, 
that  continual  circle  of  adlion  and  rea^^lion  in  their  va- 
rious functions,  and  that  intricacy  oi  connexion,  and 
clofe  dependence,  in  refpecl  of  the  individual  parts, 
that,  as  in  a  circle  there  is  no  point  of  preference  from 
which  we  fhould  begin  to  trace  its  courfe,  there  is  in 
the  human  body  no  function  fo  infulated  from  the  q- 
ther  fundions,  no  part  fo  independent  of  other  parts, 
as  to  determine  our  choice.  We  cannot  begm  with- 
out helitation,  nor  hope  to  proceed  in  any  perfedt 
courfe ;  yet,  from  whatever  point  we  begin,  we  may 
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fo  return  to  that  point,  as  to  reprefent  truly  this  con- 
fent  of  funaions,  and  connexion  of  parts,  by  which  it 
is  compofed  into  one  perfed  whole. 

The  bones  are  framed  as  a  bafis  for  the  whole  fyf- 
tem,  fitted  to  fupport,  defend,  and  contain  the  more 
delicate  and  noble  organs.    They  are  the  moil  per- 
manent, unchangeable  parts  of  aM  the  body.  We 
fee  them  expofed  to  the  feafons,  without  fuffering  the 
linalleft  change  ;  remaining  for  ages  the  memorials  of 
the  dead  ;  the  evidence  of  a  former  race  of  men  ex- 
ceeding ours  in  ftrength  an^  flature  ;  the  only  remains 
ot  creatures  which  no  longer  exift  ;  the  proofs  of  fuch 
changes  on  otir  globe,  as  we  cannot  t^ace  but  by  thefe 
uncertain  marks.    Thus  we  are  apt  to  conceive,  that 
even  in  the  hving  body,  bones  are  hardly  organized, 
fcarcely  partaking  of  life,  not  liable,  like  the  foft  parts, 
to  difeafe  and  death.    But  minute  anatomy,  the  moft 
pleafmg  part  of  our  fcience,  unfolds  and  explains  to  us 
the  internal  ftruaure  of  the  bones;  lliows  their  myri- 
ads of  veffels,  and  proves  them  to  be  as  lull  of  blood 
-a«-tiie  moft  fucculent  and  flefliy  parts ;  having,  like 
>tliem,  :their  periods  of  growth  and  decay  ;  as  hablc  to 
accidents;^  and  as  fubjecl  to  internal  difeafe. 

The  phenomena  of  fraftured  bones  firll  fuggefted 
,fome  indiftinft  notions  &^  the  way  in  which  bone 
flight  be  formed.    It  was  obferved,  that  in  very  aged 
-men,  a  hard  eruft  was  often  formed  upon  the  furface 
of  the  bones  ;  that  the  fluid  exuding  into  the  joints  of 
gouty  people,  fometimes  coagulated  into  a  chalky 
mafs.    Le  Dran  had  feen  in  a  cafe  of  fpina  ventofa, 
or  fcrophulous  bone,  an  exudation  which  flowed  out 
like  wax,  and  hardened  into  perfedl  bone.  Daventer 
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had.'ieen  the  juice  exuding  from  a  fplit  in  a  bone,  co- 
agulate into  a  bony  cruft ;  and  they  thought  it  par- 
ticularly well  afcertained,  that  callus  was  but  a  coagu- 
lable  juice,  which  might  be  feen  exuding  directly  from 
the  broken  ends,  and  which  gradually  coagulated  into 
hard  bone.    The  beft  phyfiologiitS  did  not  fcrupleto 
beheve,  that  bones,  and  the  callus  of  broken  bones, 
were  formed  of  a  bony  juice,  which  was  depolited  by 
the  veflels  of  the  part,  and  which,  pafhng  through  all 
the  fucceffive  conditions  of  a  thin  uncoagulated  juice, 
of  a  tranfparent  cartilage,  and  of  foft  and  flexible  bone, 
became  at  lail,  by  a  flow  coagulation,  a  firm,  hard,  and 
perfect  bone,  depending  but  httle  upon  veflels  or  mem- 
branes, either  for  its  generation  or  growth,  or  for  nou- 
jifliment  in  its  perfe(5l  ftate.    But  this  coagulation  is 
a  property  of  dead  matter,  which  has  no  place  in  the 
living  fyftem ;  or  if  blood  or  mucus  do  coagulate  with- 
in the  body,  it  is  only  after  they  are  feparated  from 
the  fyfl:em.    Coagulation  is  a  fort  of  accident  in  the 
living  body,  and  it  is  not  to  be  believed  that  the  acci- 
dental concourfe  of  parts  fliould  form  the  perfcdl  fyftem 
of  a  living  bone ;  nor  that  coagulation,  an  irregular 
uncertain  procefs,  fliould  keep  pace  with  the  growth 
of  the  hving  paits  ;  that  a  bone  which  is  completely 
organized,  and  a  regular  part  of  the  living  fyftem, 
ftiould,  in  all  its  progrefs  towards  this  perfect  ftate,  be 
mere  inanimate",  inorganizcd  matter  :  Yet  this  opinion 
Dnce  prevailed;  and  if  other  theories  were  at  that 
time  propofed,  they  did  not  vary  in  any  very  efl^ential 
point  from  this  firft  notion.    De  Heide,  a  furgeon  of 
Amfterdam,  believed  that  bone  or  caUus  were  not 
formed  from  a  coagulable  juice,  but  from  the  blood  it- 
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felf.    He  broke  the  bones  of  animals,  and,  examining 
them  at  various  points  of  time,  he  never  failed  ( like 
other  fpeculators)  to  find  exadlly  what  he  defired  to 
find.    In  "  every  experiment,"  he  found  a  great  effu- 
fion  of  blood  among  the  mufcles,  and  round  the  bro- 
ken  bone  ;  and  he  as  eafiiy  traced  this  blood  through 
aU  the  ftages  of  its  progrefs.    In  the  firft  day  red  and 
fluid  ;  by  and  by  coagulated ;  then  gradually  becom. 
ing  white,  then  cartilaginous,  and  at  laft  (by  the  ex- 
halation of  its  thinner  parts),  hardening  into  perfed 
bone. 

It  is  very  Angular,  tliat  thofe  who  abjure  theory,  and 
appeal  to  experiments,  who  profefs  only  to  deliver 
fads,  are  leaft  of  all  to  be  trufted ;  for  it  is  theory 
which  brings  them  to  try  experiments,  and  then  the 
form  and  order,  and  even  the  refult  of  fuch  experi- 
ments, mull  bend  to  meet  the  theories  whicl>  they  were 
defigned  to  prove  :  It  is  by  this  deception  that  the  au- 
thors of  two  rival  dodrines  arrive  at  oppofite  conclu- 
fions,  by  fails  diredly  oppofed  to  each  other.  Du 
Haro'mel  believed,  that  as  the  bark  formed  the  wood 
of  a  tree,  adding,  by  a  fort  of  fecretion,  fuccetiive  lay- 
ers to  its  growth,  the  periofteum  formed  the  bone  at 
the  firft,  renewed  it  when  fpoiled,  or  cut  away,  and, 
when  broken,  affumed  the  nature  of  bone,  and  repair- 
ed the  breach.    He  broke  the  bones  of  pigeons,  and, 
allowing  them  to  heal,  he  found  the  periofteum  to  be 
the  chief  orfan  for  reproducing  bone.    He  found  that 
the  callus  had  no  adhefion  to  the  broken  bone,  was  ea- 
fiiy feparated  from  the  broken  ends  which  remained 
rough  and  bare  ;  and,  in  parfuing  thefe  difTedions,  he 
found  the  periofteum  fairly  glued  to  the  external  fur. 
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^acc  of  the  new  bone  ;  or  he  found  rather  the  callus 
or  regenerated  bone  to  be  but  a  mere  thickening  of 
the  periofteum,  its  layers  being  feparated,  and  its  fub- 
ftance  fwelled.    On  the  firR  days  he  found  the  peri- 
ofteum thickened,  inflamed,  an4  eafily  divided  into 
many  lamella,  or  plates ;  but  while  the  periofteum 
was  fuffering  thefe  changes,  the  bone  was  in  no  degree 
changed.    On  the  following  d^ys,  he  found  the  tu- 
mor of  the  periofteum  increafed  at  the  place  of  the 
fradure,  and  extending  further  along  the  bone  ;  its  in- 
ternal furface  already  cartilagmous,  and  always  tinged 
with  a  little  blood,  which  came  to  it  through  the  vef- 
fels  of  the  marrow.    He  found  the  tumor  of  the  peri- 
ofteum fpongy,  and  diviiible  into  regular  layers,  while 
ftill  the  ends  of  the  bone  were  unchanged,  or  only  a 
httle  roughened  by  the  firft  layer  of  the  periofteum  be- 
ing already  converted  into  earth,  and  depofited  upon 
the  furface  of  ihe  bone  :  and  in  the  next  ftage  of  its 
progrefs,  he  found  the  periofteum  firmly  attached  to 
the  furface  of  the  callous  mafs.    By  wounding,  not 
breaking  the  bones,  he  had  a  more  flattering  appear- 
ance itill  of  a  proof  i  for  havmg  pierced  them  with  holes, 
he  found  the  holes  filled  up  with  a  fort  of  tompion, 
proceeding  from  the  periofteum,  which  was  thickened 
all  round  them.  In  an  early  ftage,  this  plug  could,  by 
drawing  the  periofteum,  be  pulled  out  from  its  hole  ^ 
In  a  more  advanced  ftage,  it  was  infeparably  united  to 
the  bone,  fo  as  to  iupply  the  lofs. 

Mailer,  doubting  whether  the  periofteum,  a  thin  and 
dehcaie  membrane,  could  form  fo  large  a  mafs  of  bone 
or  callus,  repeated  the  proofs,  and  he  again  found 
quite  the  reverfe  of  all  this :  That  the  callus,  or  the  o- 
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riginal  bone,  were  in  no  degree  dependent  on  the  peri- 
ofteum,  but  were  generated  from  the  internal  vefie-1*; 
of  the  bone  itfelf :  That  the  periofteura  did  indeed  ap- 
pear as  early  as  the  cartilage  which  is  to  produce  the 
bone,  feeming  to  bound  the  cartilage,  and  give  it  form; 
but  that  the  periolteurn  was  at  firft  but  a  loofe  tilTue  of 
cellular  fubHance,  without  the  appearance  of  veffels, 
or  any  mark  of  blood,  adhering  chiefly  to  the  heads  or 
proceffes,  while  it  hardly  touched  the  body  of  the  bone. 
He  alfo  found  that  the  bone  grew,  became  vafcular, 
had  a  free  circulation  of  red  blood,  and  that  then  only 
the  veffels  of  the  periofteum  began  to  carry  red  blood, 
or  to  adhere  to  the  bone.  We  know  that  the  bones 
begin  to  form  in  fmall  nuclaei,  in  the  very  centre  of  their 
cartilage,  or  in  the  very  centre  of  the  yet  fluid  cal- 
lus, far  from  the  furface,  where  they  might  be  aflifted 
by  the  periofteum  ;  and  that  offification  begins  firft  in 
the  middle  of  the  long  bones,  where  the  periofteum 
does  not  adhere,  and  is  formed  much  later  in  the  heads 
and  proceffes,  whofe  connedion  with  the  periofteum  is 
very  clofe. 

Thus  has  the  formation  of  bone  been  falfely  attri- 
buted to  a  gelatinous  effufion,  gradually  hardened;  or 
to  that  blood  which  muft  be  poured  out  from  the  rup- 
tured veffels  round  a  fradured  bone;  or  to  the  indura- 
tion and  change  of  the  periofteum,  depofiting  lay- 
er after  layer,  till  it  completed  the  form  of  the  bone. 

But  when,  neglecting  theory,  we  fet  ourfelves  to  ex- 
amine, with  an  unbiaffed  judgment,  the  procefs  of  na- 
ture in  forming  the  bones,  as  in  the  chick,  or  in  reftor- 
ing  them,  as  in  broken  limbs,  a  fucceflion  of  pheno- 
mena prefent  themfelves,  the  moft  orderly,  beautiful, 
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and  fimple,  of  any  that  are  recorded  in  the  philofophy 
of  the  animal  body  :  for  if  bones  were  but  condenfed 
gluten,  coagulated  blood,  or  a  mere  depofition  from 
the  periofteum,  they  were  then  inorganized,  and  out 
of  the  fyftem,  not  fubjed  to  change,  nor  open  to  dif- 
eafe;  liable,  indeed,  to  be  broken,  but  without  any 
means  of  being  healed  again  ;  while  they  are,  in  truth, 
as  fully  organized,  as  permeable  to  the  blood,  as  eafily 
hurt,  and  as  eafily  healed,  as  fenfible  to  pain,  and  as 
regularly  changed  as  the  fofter  parts  are.    We  are  not 
to  refer  the  generation  and  growth  of  bone  to  any  one 
part.    It  is.  not  formed  by  that  gelly  in  which  the 
bone  is  layed,  nor  by  the  blood  which  is  circulating  in 
it,  nor  by  the  periofteum  which  covers  it,  nor  by  the 
medullary  membrane  w^ith  which  it  is  lined  ;  but  the 
whole  fyftem  of  the  bone,  of  which  thefe  are  parts  on- 
ly, is  defigned  and  planned,  is  laid  out  in  the  very  ele- 
ments of  the  body,  and  goes  on  to  ripenefs,  by  the  con- 
curring aftion  of  all  its  parts.    The  arteries,  by  a  de- 
termined adion,  depofite  the  bone ;  which  is  formed 
commonly  in  a  bed  of  cartilage,  as  the  bones  of  the 
leg  or  arm  are  ;  fometimes  betwixt  two  layers  of  mem- 
brane, like  the  bones  of  the  IkuU,  where  true  cartilage 
is  never  feen.    Often  the  fecretion  of  the  bony  mat- 
,  ter  is  performed  in  a  diftind:  bag,  and  there  it  grows 
into  form,  as  in  the  teeth  ;  for  each  tooth  is  formed  in 
its  little  bag,  which,  by  injedtion,  can  be  filled  and 
covered  with  vefiTels.    Any  artery  of  the  body  may 
afiTume  this  adion,  and  depofite  bone,  which  is  formed 
alfo  where  it  fhould  not  be,  in  the  tendons  and  in  the 
joints,  in  the  great  arteries,  and  in  their  valves,  in  the 
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flefh  of  the  fheart  itfelf,  or  even  in  the  foft  and  pulpy 
fubftance  of  the  brain. 

All  the  bones  of  the  body,  both  in  the  human  foe- 
tus, and  in  other  animals,  are  merely  cartilage  before 
the  time  of  birth.  The  whole  foetus  is  gelatinous ;  the 
bones  are  a  pure,  almoft  tranfparent  and  tremulous  gel- 
ly  ;  they  are  flexible,  fo  that  a  long  bone  can  be  bend- 
ed into  a  complete  ring ;  and  no  opacity,  nor  fpot  of 
oflification  is  feen. 

This  cartilage  never  is  hardened  into  bone ;  but, 
from  the  firft,  it  is  in  itfelf  an  organized  mafs.  It  has 
its  velTels,  which  are  at  firfl:  tranfparent,  but  which 
foon  dilate ;  and  whenever  the  red  colour  of  the  blood 
begins  to  appear  in  them,  offiiication  very  quickly  fol- 
lows, the  arteries  being  fo  far  enlarged  as  to  carry  the 
coarfer  parts  of  the  blood.    The  firfl  marks  of  oflifi- 
cation is  an  artery,  which  is  feen  running  into  the  cen- 
tre of  the  gelly,  in  which  the  bone  is  to  be  formed. 
Other  arteries  foon  appear,  overtake  the  firft,  mix  widi 
it,  and  form  a  net-work  of  veflTels ;  then  a  centre  of 
oflification  begins,  fl:retching  its  rays  according  to  the 
length  of  the  bone,  and  then  the  cartilage  begins  to 
grow  opaque,  yellow,  brittle  ;  it  will  no  longer  bend, 
and  the  fmall  nuclaeus  of  oflification  is  felt  in  the  cen- 
tre of  the  bone,  and,  when  touched  with  a  fliarp  point, 
is  eafily  known  by  its  gritty  feel.    Other  points  of  of- 
fification  are  fucceflively  formed  ;  always  the  oflTifica- 
tion  is  foretold  by  the  fpreading  of  the  artery,  and  by 
the  arrival  of  red  blood.    Every  point  of  oflification 
has  its  little  arteries,  and  each  oflifying  nuclaeus  has  fo 
little  dependence  on  the  cartilage  in  which  it  is  form- 
ed, that  it  is  held  to  it  by  thefe  arteries  only ;  and 
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when  the  offifying  cartilage  is  cut  into  thin  flices,  and 
fteeped  in  water  till  its  arteries  rot,  the  nuclEeus  of  of- 
fification  drops  fpontaneoully  from  the  cartilage,  leav- 
ing the  cartilage  like  a  ring,  with  a  fraooth  and  regular 
hole  where  the  bone  lay. 

The  colour  of  each  part  of  a  bone  is  proportioned 
exadlly  to  the  degree  in  which  its  olTification  is  advan- 
ced. When  olfification  begins  in  the  centre  of  the 
bone,  rednefs  alfo  appears,  indicating  the  prefence  qf 
thofe  velTels  by  which  the  bony  matter  is  to  be  poured 
out.  When  the  bony  matter  begins  to  accumulate, 
the  red  colour  of  thofe  arteries  is  obfcured,  the  centre  of 
the  bone  becomes  yellow  or  white,  and  the  colour  re- 
moves towards  the  ends  of  the  bone.  In  the  centre, 
the  firlt  colouring  of  the  bone  is  a  cloudy,  difFufed  and 
general  red,  becaufe  the  velTels  are  profufe.  Beyond 
that,  at  the  edges  of  the  firft  circle,  the  vefTels  are  more 
fcattercd  and  fparfe,  diftindl  trunks  are  eafily  feen, 
forming  a  circle  of  radiated  arteries,  which  point  to- 
wards the  heads  of  the  bone.  Beyond  that,  again,  the 
cartilage  is  tranfparent  and  pure,  as  yet  untouched 
with  blood;  the  arteries  have  not  reached  it,  and  its  oi- 
fification  is  not  begun.  Thus,  a  long  bone,  wliile  form- 
ing, feems  to  be  divided  into  feven  various  colour- 
ed zones.  The  central  point  of  moft  perfedt  oflifica- 
tion  is  yellov."-  and  opaque.  On  either  lide  of  that, 
there  is  a  zone  of  red.  On  either  fide  of  that,  agaiui 
the  velTels  being  more  fparfe,  form  a  vafcular  zone, 
and  the  zone  at  either  end  is  tranfparent  or  white  *, 

B  The 

*  It  is  curious  to  obferve  how  completely  vafcular  the  bone  of 
^  chicken  is  before  the  olTification  have  fairly  begun  5  how  the  of- 
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The  offification  follows  the  veflels,  and  burys  and  hides 
thofe  veflels  by  which  it  is  formed  :  The  yellow  and 
opaque  part  expands  and  fpreads  along  the  bone :  The 
veffels  advance  towards  the  heads  of  the  bones :  The 
whole  body  of  the  bone  becomes  opaque,  and  there 
is  left  only  a  fmall  vafcular  circle  at  either  end ;  the 
heads  are  feparated  from  the  body  of  the  bone  by  a 
thin  cartilage,  and  the  veffels  of  the  centre,  extending 
Hill  towards  the  extremities  of  the  bone,  perforate  that 
cartilage,  pafs  into  the  head  of  the  bone,  and  then  its 
offification  alfo  begins,  and  a  fmall  nuclaeus  of  offifica- 
tion is  formed  in  its  centre.  Thus  the  heads  and  the 
body  are,  at  the  firft,  difl:inabones  formed  apart,  joined 
by  a  cartilage,  and  not  united  till  the  age  of  fifteen  or 
twenty  years. 

The  veffels  are  feen  entering  in  one  large  trunk 
(the  nutritious  artery)  into  the  middle  of  the  bone: 
From  that  centre  they  extend  in  a  radiated  form  to- 
wards either  end,  and  the  fibres  of  the  bone  are  radiated 

in. 

fificatlon  being  begun,  overtakes  the  arteries,  and  hides  tbem,  chan- 
ging the  tranfparent  and  vafcular  part  of  the  bone  into  an  opaque 
white  ;  how,  by  peeling  off  the  periofteum,  bloody  dots  arc  feen, 
which  fliows  a  living  connexion  and  commerce  of  veffels  betwixt 
the  periofteum  and  the  bone  j  how,  by  tearing  up  the  outer  layers 
of  the  tender  bone,  the  vafcularity  of  the  inntr  layers  is  again  ex- 
pofed  ,  and  the  moll  beautiful  proof  of  all  is  that  of  our  common 
preparations,  where,  by  filling  with  injeftion  the  arteries  of  an  adult 
bone,  by  its  nutritious  veffels,  and  then  corroding  the  bone  with 
mineral  acids,  we  diffolve  the  earth,  leaving  nothing  but  the  tranf- 
parent gelly,  w^hich  reftores  it  to  its  original  cartilaginous  ftate  ; 
and  then  the  veffels  appear  in  fuch  profufion,  that  the  bone  may  be 
compared  in  vafcularity  with  the  foft  parts,  and  it  is  feen  that  its 
arteries  were  not  annihilated,  but  its  high  vafcularity  only  conceal- 
ed by  the  depofition  of  the  bony  parts. 
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in  the  fame  direaion  ;  there  are  furrows  betwixt  the  , 
rays,  and  the  arteries  run  along  in  the  furrows  of  the 
bone,  as  if  the  arteries  were  forming,  thefe  ridges,  fe- 
creting  and  pouring  out  the  bony  matter,  each  artery 
piling  it  up  on  either  fide  to  form  its  ridge.    The  bo- 
dy of  the  bone  is  fupplied  by  its  own  veffels ;  the 
heads  of  the  bone  are  fupplied  by  the  extremities  of 
the  fame  trunks  which  perforate  the  dividing  cartilage 
like  a  fieve;  the  periofteum  adhering  more  firmly  to  the 
heads  of  the  bone,  it  brings  affnlant  arteries  from  with- 
out, which  meet  the  internal  trunks,  and  affifl  the  offi- 
fication ;  which,  with  every  help,  is  not  accomphfhed 
in  many  years.  , 

It  is  by  the  adion  of  the  veffels  that  all  the  parts  of 
the  human  body  are  formed,  fluids  and  folids,  each  for 
its  refpedive  ufe  :  the  blood  is  formed  by  the  adion 
of  the  veffels,  and  all  the  fluids  are  in  their  turn  formed 
from  the  blood.    We  fee  in  the  chick,  where  there  is 
no  external  fource  from  which  its  red  blood  can  be- 
derived,  that  red  blood  is  formed  within  its  own  fyf- 
tem.    Every  animal  fyitem,  as  it  grows,  affimulates 
its  food,  and  converts  it  to  the  animal  nature,  and  fo 
increafes  the  quanrity  of  its  red  blood :  And  as  the  red 
blood  is  thus  prepared  by  the  adions  of  the  greater 
fyftem,  the  adions  of  particular  veffels  prepare  various 
parts  :  fome  to  be  added  to  the  mafs  of  folids,  for  the 
natural  growth  ;  others  to  fupply  the  continual  wafte ; 
others  to  be  difcharged  from  the  body  as  effete,  and 
hurtful,  or  to  allow  new  matter  to  be  received  ;  others 
again  to  perform  certain  offices  within  the  body,  as  fe- 
men,  faliva,  bile,  or  urine.    Thus  the  body  is  furnifli- 
ed  with  various  apparatus  for  performing  various  offi- 
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ces,  and  for  repairing  tlie  wafte.  Thefe  are  the  fecre?- 
tions,  and  the  formation  of  bone  is  one  of  thefe.  The 
plan  of  the  whole  body  lies  in  tile  embryo,  in  perfedl 
order,  with  all  its  forms  and  parts.  Cartilage  is  laid 
in  the  place  of  bone,  and  preferves  its  form  for  the  fu- 
ture bone,  with  all  its  apj^aratus  of  furrounding  mem- 
branes, its  heads,  its  procefles,  and  its  conneclion  with 
the  foft  parts.  The  colourlefs  arteries  of  this  pellucid, 
but  organized  m.afs  of  cartilage  keep  it  in  growth,  ex- 
tend, and  yet  preferve  its  form,  and  gradually  enlar- 
ging in  their  own  diameter,  at  lafi;  receive  the  en- 
tire blood.  Then  the  depolition  of  earthy  matter  be- 
gins. The  bone  is  depofited  in  fpccks,  v/hich  fpread 
and  meet,  and  form  themfelves  into  perfect  bone. 
While  the  bone  is  laid  by  arteries,  the  cartilage  is  con- 
veyed away  by  the  abforbing  veffels ;  and  while  they 
convey  away  the  fuperfluous  cartilage,  they  model  the 
bone  into  its  due  form,  fliapc  out  its  cavities,  cancelli, 
and  holes,  remove  the  thinner  parts  of  the  cartilage, 
and  harden  it  into  due  conliftence. 

If  fuch  organization  of  arteries  to  depofite  bone,  and 
abforbents  to  take  up  the  cartilage  and  make  room  for 
the  ofleous  matter,  be  necelTary  in  the  formation  and 
growth,  it  is  no  lefs  necelTary  for  the  life  and  health  of 
the  full  formed  bone.  Its  health  depends  on  the  regular 
depolition  and  reabforption,  moulding  and  forming  the 
parts;  and  by  various  degrees  of  adion,  bone  is  hable  to 
inflame,  to  ulcerate,  to  rot  and  fpoil,  to  become  brittle 
by  too  muchfecreted  earth,  or  to  become  foft  by  a  gree- 
dy difeafed  abforption  of  its  earthy  parts.  The  earth, 
which  conilitutes  the  hardnefs,  and  all  the  ufeful  pro- 
perties of  bone,  is  dead,  inorganized,  and  lies  in  the 
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interftices  of  the  bone,  where  it  is  made  up  with  mu- 
cus to  give  it  confiftence  and  ftrength;  furniilied  with 
ablbrbents  to  keep  it  in  health,  and  carry  off  its  waft- 
ed parts;  and  pervaded  by  veffels  to  fupply  it  with 
new  matter.    The  cartilage  is  itfelf  a  fecretion,  to 
which  the  full  fecretion  of  bone  fucceeds,  as  the  arte- 
ries grow  ftronger  in  their  fecreting  office  :  for  in  a 
broken  limb  there  is  firft  a  thin  efFufion,  then  a  tremu- 
lous gelly,  then  radiated  veffels,  then  offifying  fpots, 
and  thefe  running  together  form  perfedl  bone.  If 
the  broken  limb  be  too  much  moved  during  the 
cure,  then  are  the  fecreting  arteries  interrupted  m 
their  office,  perfed  bone  is  never  formed,  it  remains 
a  cartilage,  and  an  unnatural  joint  is  produced ;  but 
we  cut  the  furface  of  thefe  cartilages,  and  then  the 
veffels^  are  opened  again,  the  procefs  is  renewed,  and 
the  bones  unite  ;  or  even  by  rubbing,  by  ftimulat- 
ing,  by  merely  cutting  the  furrounding  parts,  the 
veffels  are  made  aftive,  and  their  fecretion  is  renewed. 
During  all  the  procefs  of  offification,  the  abforbents 
proportion  their  adtion  to  the  ftimulus  which  is  applied 
to  them ;  they  carry  away  the  ferous  fluid,  when  gelly 
is  to  take  its  place  ;  they  remove  the  gelly,  as  the  bone 
is  laid;  they  continue  removing  the  bony  particles  alfo, 
which  (as  in  a  circle)  the  arteries  coiitinually  renew. 

Nothing  can  be  more  curious  than  this  continual 
renovation  and  change  of  parts,  even-  in  the  hard- 
eft  bones.  We  are  accuftomed  to  fay  of  the  whole 
body,  that  it  is  daily  changed  ;  that  the  older  particles 
are  removed,  and  new  ones  fupply  their  place  ;  that 
the  body  is  not  now  the  fame  individual  body  that  it 
was ;  but  it  could  not  be  ealily  believed  that  we  fpeak 
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only  by  guefs  concerning  the  fofter  parts,  what  we 
know  for  certain  of  the  bones.  It  was  difcovered  by 
chance,  that  animals  fed  upon  the  refufe  of  the  dyer's 
vats,,  received  fo  much  of  the  colouring  matter  into  the 
fyftem,  that  the  bones  were  tinged  by  the  madder  to  a 
deep  red,  while  the  fofter  parts  were  unchanged;  no  tint 
remaining  in  the  ligaments  nor  cartilages,  membranes, 
velTels,  nor  nerves,  not  even  in  the  dehcate  veflcls  of 
the  eye.  It  was  eafy  to  diftinguilh  by  the  microfcope, 
that  fuch  colour  was  mixed  with  the  bony  matter,  re- 
lided  in  the  interftices  only,  but  did  not  remain  in  the 
veffels  of  the  bone,  which,  like  thofe  of  allthe  body,  had 
no  tinge  of  red  ;  while  our  injedions  again  fill  the  vef- 
fels of  the  bone,  make  all  their  branches  red,  but  do 
not  affedt  the  colours  of  the  bony  part.  When  mad- 
der is  given  to  animals,  withheld  for  fome  time,  and 
then  given  again,  the  colour  appears  in  their  bones,  is 
removed,  and  appears  again  with  fuch  a  fudden  change 
as  proves  a  rapidity  of  depofition  and  abforption,  ex- 
ceeding all  likhhood  or  belief.  All  the  bones  are  tin- 
ged in  twenty- four  hours  ;  in  two  or  three  days  their 
colour  is  very  deep  ;  and  if  the  madder  be  left  off  but 
for  a  few  days,  the  red  colour  is  entirely  removed. 

This  tinging  of  the  bones  with  madder,  was  the 
great  inftrument  in  the  hands  of  Du  Hamel,  for 
proving  by  demonftration,  that  it  was  by  layers  from 
the  periofteum  that  the  bone  w^as  formed ;  and  how 
very  far  the  mind  is  vitiated  by  this  vanityof  eftabUlh- 
ing  a  dodlrine  on  fads,  is  too  eafily  feen  here.  Du  Ha- 
mel, believing  that  the  periofteum  depollted  fucceflive 
layers,  which  were  added  to  the  bone,  it  was  his 
buftnefs  to  prove  that  the  fuccelVive  layers  would  be 
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depofited  alternately  red,  white,  and  red  again,  by  giv* 
ing  a  young  animal  madder,  withholding  it  for  a  lit- 
tle while,  and  then  beginning  again  to  give  it.  Now, 
it  is  eafy  to  forefee  that  this  tinging  of  the  lamellse 
fhould  correfpond  with  the  fucceffive  times  in  which 
the  periofteum  is  able  to  depofite  the  layers  of  its  fub- 
ftance,  but  Da  Hamel  very  thoughtlefsly  makes  his 
layers  correfpond  only  with  the  weeks  or  months  in 
which  his  madder  was  given  or  withheld.    It  is  eafy 
to  forefee  alfo,  that  if  madder  be  removed  from  the 
bones  in  a  few  days  (which  he  himfelf  has  often  told 
us),  then  his  firft  layer,  viz.  of  red  bone,  could  not 
have  waited  for  his  layer  of  white  to  be  laid  above  it, 
jior  for  a  layer  of  red  above  that  again,  fo  that  he 
Ihould  have  been  able  to  fhow  fucceffive  layers  :  And 
if  madder  can  fo  penetrate,  as  to  tinge  all  the  bones 
that  are  already  formed,  then,  though  there  might  be 
firft  a  tinged  bone,  then  a  white  and  colourlefs  layer, 
whenever  he  proceeded  to  give  madder  for  tinging  a 
third  layer,  it  would  pervade  all  the  bone,  tinge  the 
layer  below,  and  reduce  the  whole  to  one  tint.    If  a 
bone  fhould  increafe  by  layers,  thick  enough  to  be  vi- 
fible,  and  of  a  diftind  tint,  and  fuch  layers  be  contin- 
ually accumulated  upon  each  other  every  week,  what 
kind  of  a  bone  fliould  this  grow  to  ?  Yet  fuch  is  the 
fafcinating  nature  of  a  theory,  that  Du  Hamel,  un- 
mindful of  any  interruptions  like  thofe,  defcribes  bold- 
ly his  fucceffive  layers,  carrying  us  through  regular 
details,  experiment  after  experiment,  till  at  laft  he 
brings  up  his  report  to  the  amount  of  five  fucceflive 
layers,  viz.  two  red  layers,  and  three  white  ones.  And 
in  one  experiment  he  makes  the  tinge  of  the  madder 
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.continue  in  the  bones  for  fix  months,  forming  fuccef- 
live  layers  of  red  and  white,  although,  in  an  earher  ex- 
periment (which  he  muft  have  forgotten  in  his  huiTy), 
he  tells  us,  that  by  looking  through  the  tranfparent 
part  of  a  cock's  wing,  he  had  feen  the  tinge  of  the 
madder  gradually  leave  the  bones  in  not  many  days. 

Thefe  experiments  are  as  grofs  and  palpable  as  the 
occafion  of  them,  and  fhould  fland  as  ^  warning  to 
-us,  Ihewing  how  feverely  and  honeftly  we  mult  quef- 
tion  our  own  judgment,  when  trying  to  confirm  our 
preconceived  theories  by  experiments  and  fads. 

Yet,  by  thefe  experiments  with  madder,  one  moft 
important  fad  is  proved  to  us;  that  the  arteries  and 
^bforbents,  ading  in  concert,  alternately  depofite  and 
reabforb  the  earthy  particles,  as  fafi:  as  can  be  con- 
ceived of  the  foft  parts,  or  even  of  the  moft  moveable 
and  fluduating  humours  of  the  body.    The  abforp- 
tion  of  the  hardefl:  bones  is  proved  by  daily  obferva- 
tion ;  when  a  carious  bone  difappears  before  the  in- 
teguments are  opened ;  when  a  tumour,  prefling  up- 
on a  bone,  deftroys  it ;  when  an  aneurifm  of  the  tem- 
poral artery  deftroys  the  Ikull ;  when  an  aneurifm  of 
the  heart  beats  open  the  thorax,  deftroying  the  fter- 
num  and  ribs ;  when  an  aneurifm  of  the  ham  deftroys 
the  thigh  bone,  tibia,  and  joint  of  the  knee  ;  when 
a  tumor  coming  from  within  the  head,  forces  its  way 
through  the  bones  of  the  Ikull  ;_in  all  thefe  cafes, 
lince  the  bone  cannot  be  annihilated,  what  can  hap- 
pen, but  that  it  muft  be  abforbed  and  conveyed 
away  ?    If  we  fliould  need  any  ftronger  proofs  than 
thefe,  we  have  mohties  oflium,  a  difeafe  by  which,  in 
a  few  months,  the  bony  fyftem  is  entirely  broken  up, 
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and  conveyed  away,  by  a  high  adlion  of  the  abfor- 
bents,  with  continual  and  deep-feated  pain;  a  dif- 
charge  of  the  earthy  matter  by  the  urine  ;  a  gradual 
foftening  of  the  bones,  fo  that  they  bend  under  the 
weight  of  the  body  ;  the  heels  are  turned  up  behind 
the  head  ;  the  fpine  is  crooked  ;  the  pelvis  diftorted  ; 
the  bread  cruflied  and  bent  in  :  and  the  fundions  be- 
ginning to  fall  low,  the  patient,  after  a  flow  hedlic 
fever,  long  and  much  fufFering  of  pain  and  mifery, 
expires,  with  all  the  bones  diftorted  in  a  fliocking  , 
degree,  gelatinous,  or  nearly  fo,  robbed  of  all  their 
earthy  parts,  and  fo  thoroughly  foftened  as  to  be  cut 
with  the  knife. 

Thus  every  bone  has,  like  the  foft  parts,  its  arte- 
ries, veins  and  abforbent  velTels ;  and  every  bone  has 
its  nerves  too.  We  fee  them  .entering  into  its  fub- 
ftance  in  fmall  threads,  as  on  the  furfaces  of  the  fron- 
tal and  parietal  bones:  We  fee  them  entering  for 
particular  purpofes,  by  a  large  and  peculiar  hole,  as  ^ 
the  nerves  which  go  into  the  jaws  to  reach  the  teeth  : 
We  find  dehcate  nerves  going  into  each  bone  along  with 
its  nutritious  veflels ;  and  yet  we  dare  hardly  beheve 
the  demonftration,  fince  bones  feem  quite  infenfible 
and  dead  :  We  have  no  pain  when  the  periofteum  is 
rafped  and  fcraped  from  a  bone  :  We  have  no  feeling 
■when  bones  are  cut  in  amputation ;  or  when,  in  a 
broken  hmb,  w^e  cut  off  with  pincers  the  protruding 
end  of  a  bone :  We  feel  no  pain  w^hen  a  bone  is 
trepaned,  or  when  cauftics  are  applied  to  it ;  and  it 
has  been  always  known,  that  the  heated  irons  which 
the  old  furgeons  ufed  fo  much,  made  no  other  im- 
preffion  than  to  excite  a  particular  titiUation  and  heat, 
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rather  pleafant  than  painful,  running  along  the  courfe 
of  the  bone.    But  there  is  a  deception  in  all  this.  A 
bone  may  be  exquifitely  fenfible,  and  yet  give  no 
pain ;  a  paradox  which  is  very  eafily  explained.  A 
bone  may  feel  acutely,  and  yet  not  fend  its  fenfa- 
tion  to  the  brain.    It  is  not  fit  that  parts  fliould  feel 
in  this  fenfe,  which  are  fo  continually  expofed  to 
Ihocks  and  blows,  and  all  the  accidents  of  hfe;  which 
have  to  fuffer  all  the  motions  which  the  other  parts 
require.    In  this  fenfe,  the  bones,  the  cartilages,  li- 
gaments, burfae,  and  all  the  parts  that  relate  to  joints, 
are  quite  infenfible  and  dead.    A  bone  does  not  feel, 
or  its  feehngs  are  not  conveyed  to  the  brain  ;  but,  ex- 
cept in  the  abfence  of  pain,  it  Ihews  every  mark  of 
life.    Scrape  a  bone,  and  its  velTels  bleed;  cut  or 
bore  a  bone,  and  its  granulations  fprout  up  ;  break  a 
bone,  and  it  will  heal ;  or  cut  a  piece  of  it  away,  and 
more  bone  will  be  readily  produced  ;  hurt  it  any  way, 
and  it  inflames  ;  burn  it,  and  it  dies  :  take  any  proof 
of  fenfibihty,  but  the  mere  feeling  of  pain,  and  it 
will  anfwer  to  the  proof.    In  fliort,  thefe  parts  have 
a  fenfibihty  which  belongs  to  themfelves,  but  have  no 
feelings  in  correfpondence  with  the  general  fyftem. 

A  bone  feels  ftimuh,  and  is  excited  to  readt ;  in- 
juries produce  inflammation  in  the  bones,  as  in  the 
foft  parts ;  and  then  fweUing  and  fpongy  loofenefs, 
and  a  fuUnefs  of  blood,  fuppuration,  ulcer,  and  the 
death  and  difcharge  of  the  difeafed  bone  enfue. 
When  the  texture  of  a  bone  is  thus  loofened  by  in- 
flammation, its  feehng  is  roufed  ;  and  the  hidden  fen- 
■fibility  of  the  bone  rifes  up  hke  a  new  property  of  its 
nature:  and  as  the  eye,  the  Ikin,  and  all  feeling 
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parts,  have  their  fenfibility  increafed  by  difeafe,  the 
bones,  ligaments,  burfae,  and  all  the  parts  whofe  feel- 
ing, during  health,  is  obfcure  and  hardly  known,  are 
roufed  to  a  degree  of  fenfibility  far  furpalTing  the  foft 
parts.  The  wound  of  a  joint  is  indeed  lefs  painful  at 
firft,  but  when  the  inflammation  comes,  its  fenfibility 
is  raifed  to  a  dreadful  degree  :  ,the  patient  cries  out 
with  anguifli.  No  pains  are  equal  to  thofe  which  be- 
long to  the  bones  and  joints. 

This  offification  is  a  procefs  of  a  truly  ^nimal  na- 
ture :  no  coagulation  will  harden  cartilage  into  bone  ; 
no  change  of  confiflence  will  form  the  blood  into  it ; 
no  condenfation  of  the  periofteum  can  aCfimilate  it  to 
the  nature  of  a  bonp.  Bone  is  not  the  inorganic 
concrete  which  it  was  once  fuppofed,  but  is  a  regu- 
larly organized  part,  whofe  form  fubfifts  from  the  firft, 
which  is  perfected  by  its  fecreting  arteries,  balanced, 
as  in  every  fecretion,  by  the  abforbents  of  the  part ; 
it  lives,  grows  and  feels,  is  liable  to  accidents,  and 
fubjedl  to  difeafe.  It  is  a  procefs  which,  at  firft,  ap-* 
pears  fo  rapid,  that  we  fliould  exped:  it  to  be  foon 
complete  ;  but  it  becomes  in  the  end  a  flow  and  diffi- 
cult procefs.  It  is  rapid  at  firft ;  it  advances  flowly 
after  birth ;  it  is  not  completed  till  the  twentieth 
year ;  it  is  forwarded  by  health  and  ftrength,  retard- 
ed by  weaknefs  and  difeafe.  In  fcrophula  it  is  im- 
perfed: ;  and  fo  children  become  rickety,  when  the 
bones  foften  and  fwell  at  their  heads,  and  bend  un- 
der the  weight  of  the  body.  And  why  fliould  we  be 
furprifed,  that  careleflhefs  of  food  or  clothing,  bad 
air,  or  languid  health,  fliould  caufe  that  4readful  dif- 
eafe, when  more  or  lefs  heat,  during  the  incubation 
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of  a  chick,  affeds  the  growth  of  its  bones ;  when  the 
ficknefs  of  a  creature,  during  our  experiments,  pro- 
tradts  the  growth  of  callus ;  when,  in  the  accidents  of 
pregnancy,  of  profufe  fuppuration,  or  of  languid  health, 
the  knitting  of  broken  bones  is  delayed,  or  prevented 
quite  ? 

Of  the  fa-  rj^j^jg  procefs,  fo  difficult  and  flow,  is  affifted  by  eve- 
nous  forms  r      r    i_       -u  1  • 

and  mime-  j-y  provifion  of  naturc.    The  progrefs  ot  the  whole  is 

rous  points  t       •  r       •      n.  a. 

ot  offifica-  flow,  that  fo  long  as  the  body  mcreales  m  Itature, 
the  bones  alfo  may  grow  ;  but  it  is  affifted  in  the  in- 
dividual parts,  where  fome  are  flow,  fome  rapid  in 
their  growth,  fome  delayed,  as  the  heads  of  joints, 
that  their  bones  may  be  allowed  to  extend,  and  others 
haftened,  as  the  pelvis,  that  it  may  acquire  its  perfedl 
fize  early  in  life.  Oflification  is  affifted  by  the  foftnefs 
of  the  cartilaginous  bed  in  which  the  bone  is  form- 
ed ;  by  thofe  large  and  permeable  veflels  which  carry 
eafily  the  grofler  parts  of  the  blood  ;  by  a  quick  and 
"  powerful  abforption,  which  all  along  is  modelling  the 
bone  ;  and,  moft  of  all,  by  being  formed  in  detached 
points,  multiplied  and  crowded  together,  wherever 
much  bone  is  required. 

There  is  one  central  ring  firft  offified  in  a  long  bone, 
as  of  the  leg  or  arm  ;  the  heads  or  ends  of  the  bone 
are  at  firft  m?re  cartilage,  but  they  alfo  foon  begin  to 
offify  ;  the  body  ftretches  in  a  radiated  form  towards 
either  head ;  the  heads  offifying  each  in  its  centre,  al- 
fo ftretch  towards  the  bone  ;  the  heads  meet  the  body, 
and  join  to  it;  a  thin  cartilage  only  is  interpofed, 
which  grows  gradually  thinner  till  the  twentieth  year, 
^nd  then  4ifappears,  the  body,  heads,  and  procefl^es, 
becoming  one  bone.    In  flat  bones,  as  in  the  flcull, 

offification 
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oflification  goes  from  one  or  more  central  points,  and 

the  radiated  fibres  meet  the  radii  of  other  offifying 

points,  or  meet  the  edges  of  the  next  bone.  The 

thick  round  bones  which  form  the  wrift  and  foot,  . 

have  one  oflification  in  their  centre,  which  is  bounded 

by  cartilage  all  round.    The  proceflTes  are  often  dif-  ^^^J^^^^^ 

tindl  oflifications  joined  to  the  bones,  like  their  heads,  proceffes  of 

.  long  bones- 

and  flowly  confolidated  with  them  mto  firm  bones 

While  the  bone  is  forming,  various  parts,  eflential  to 
its  fyftem,  gradually  rife  into  view.  At  firfl:,  we  can- 
not in  the  long  bone  perceive  any  heads,  procefles, 
cavities,  or  cells ;  thefe  parts  are  very  llowly  formed, 
and  are  perfected  only  in  the  adult  bone. 

At  firft,  the  whole  length  of  a  long  bone,  is  rep;:e- 
fented  by  a  tranfparent  gelly,  where  there  is  no  diftinc- 
tion  of  heads  nor  procefles;  it  is  all  of  one  mafs.  After 
the  red  blood  has  began  to  tinge  this  cartilage,  the 
oflification  begins,  and  one  ring  is  formed  in  the  mid- 
dle of  the  bone  :  from  this  ring,  the  fibres  ftretch  to- 
w^ards  either  end,  and  Hop  there  ;  then  it  begins  to 
appear  that  the  heads  and  body  are  diftind  parts  ;  the 
fibres  of  the  growing  bone,  have  extended  till  the  car- 
tilage is  annihilated,  and  only  a  fmall  plate  remains,  fe- 
parating  the  knobs  of  the  heads  from  the  lojig  body 
of  the  bone.  Thus,  there  is  no  diftinftion  betwixt  the 
heads  and  the  body,  while  the  bone  is  cartilaginous  ; 
they  begin  to  appear,  as  diftincl  parts,  at  that  fliage  in 
which  the  body  of  the  bone  is  oflified,  and  each  of  the 
heads  is  beginning  to  form  ;  they  continue  three  dif- 
tind bones,  during  all  the  early  part  of  life,  and  are 

eafily 

*  The  proceffes  and  heads  are  named  ^he  epiphyfis  and  apo- 
phyfis  of  bones. 
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eafily  feparated,  by  foaking  the  bone  in  water  ;  when 
they  are  feparated,  there  is  feen  a  rough  hollow,  on 
the  furface  of  the  epiphyfis,  or  feparated  head,  and  a 
rough  convexity  on  the  end  of  the  body  :  they  are 
finally  united  into  one  bone,  about  the  twentieth 
year. 

^ty^o' the  original  cartilage,  there  is  no  hollow,  nor  ca- 

long  bones,  vity ;  it  is  all  one  folid  mafs.  When  the  oflification  firft 
appears,  the  cavity  of  the  bone  alfo  begins,  and  extends 
with  the  oflification  :  At  firft,  the  cavity  is  confined 
chiefly  to  the  middle  of  the  bone,  and  extends  very 
flowly  towards  the  ends.  This  cavity,  in  the  centre 
of  the  bone,  is  at  firft  fmooth,  covered  with  an  inter- 
nal membrane,  containing  the  trunks  and  branchings 
of  the  nutritious  veflels,  which  enter  by  a  great  hole, 
in  the  middle  of  the  bone ;  and  the  cavity  is  traverfed, 
with  divifions  of  its  lining  membrane,  which,  like  a 
net  work  of  partitions,  condudl  its  branches  to  all 
parts  of  the  internal  furface  of  the  bone ;  and  its  nets, 
or  mefties,  are  filled  with  a  reddifti  and  ferous  fluid,  in 
the  young  bone,  but  fecrete  and  contain  a  perfedt 
marrow  in  the  adult  bone, 
of  the  can-  The  whole  fubftance  of  a  bone  is  not  only  fi- 
brous,  as  appears  outwardly,  but  is  truly  lamellated, 
confifting  of  many  diftind  and  delicate  plates  of 
bone,  which  lie  over  each  other,  in  regular  order, 
and  might  fuggeft  the  notion  of  fucceflive  oflifica- 
tions  of  the  periofteum  forming  the  bone.  Thefe 
iamellcie,  or  plates,  are  more  condenfed  and  firm,  to- 
wards the  outer  furface,  and  are  more  loofe,  feparate, 
and  fpongy,  towards  the  internal  furface  of  the  bone  ; 
and  it  is  eafily  feen,  during  the  growth  of  a  young 
bone,  that  the  inner  and  more  delicate  plates,  are  fe- 

parating 
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parating  from  the  walls  of  the  bone,  and  receding  to- 
wards its  cavity  :  and  thefe  plates,  being  again  croffed 
by  fmall  bony  partitions,  form  a  net  work,  or  fpongy 
mafs,  which  fills  the  whole  cavity  of  the  bone.  In 
the  middle  of  the  bone,  the  cavity  is  fmall,  the  walls 
thick,  and  having  all  their  bony  plates ;  the  cells  of 
net  work  few,  and  large  ;  but  towards  the  ends,  the 
bone  fwells  out,  the  cavity>lfo  is  large  ;  but  it  is  not 
hke  that  in  the  middle,  a  large  tubular  cavity  ;  it  is  fo 
crofled  with  lattice-work,  with  fmall  interftices  and 
cells,  that  it  feems  all  one  fpongy  mafs  of  bone ;  and  fo 
many  of  the  inner  layers  are  feparated,  to  form  this 
profufion  of  cells,  that  the  whole  fubftance  of  the 
bone  has  degenerated  into  this  lattice-work,  leaving 
only  a  thin  outward  fliell  *.     This  reticular  form  is 
what  anatomifts  call  the  cancelli,  lattice-work,  net  3 
work,  or  alveolar  part  of  the  bone  ;  it  is  all  lined  with 
one  delicate  membrane,  and  inward  partitions  of  the 
fame  lining  membrane  cover  each  divifion  of  the  lat- 
tice-work, forming  each  cell  into  a  diftindt  cavity. 
In  thefe  cavities,  or  cells  the  marrow  is  fecreted.  The  Of  the 

marrov 

fecretion  is  thin  and  bloody  in  children  ;  it  thickens  as 
we  advance  in  years ;  it  is  a  fohd  oil,  or  marrow  in 
the  adult.  The  marrow  is  firmer,  and  more  perfedl  in 
the  middle  of  the  bone,  and  more  thin  and  ferous  to- 
wards the  fpongy  ends.    The  whole  mafs,  when  flia- 

ken 

*  That  it  is  merely  an  expanfion'  of  the  layers  that  forms  the 
cancelli,  and  a  mere  fwelling  and  fponginefs  of  the  fame  quantity 
of  bony  fubftance,  that  makes  the  ends  fo  much  thicker  than  the 
middle,  is  proved  by  this,  that  an  inch  of  the  fmallcr  bony  tube, 
cut  from  the  middle,  weighs  equally  with  an  inch  of  the  large 
fpongy  tube,  cut  out  from  the  ends. 
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ken  out  of  the  bone,  is  like  a  bunch  of  grapes,  each 
hanging  by  its  ftalk.  The  globules,  when  fecn  with 
the  microfcope,  are  neat,  round,  and  white,  feeming 
like  fmall  pearls,  and  each  ftalk  is  feen  to  be  a  fmall 
artery,  which  comes  along  the  membrane  of  the  can- 
celli,  fpreads  its  branches  beautifully  on  the  furface  of 
the  bag,  and  ferves  to  fecrete  the  marrow,  each  fmall 
twig  of  artery,  filling  its  peculiar  cell.  To  this,  an  old 
anatomift  added,  that  they  had  their  contraftile  power, 
like  the  urinary  bladder,  for  expelling  their  contents ; 
that  they  fqueezed  their  marrow,  by  channels  of  com- 
munication, through  and  among  the  bony  layers  ;  and 
that  their  oil  exuded  into  the  joint,  by  nearly  the  fame 
mechanifm,  by  which  it  got  into  the  fubftance  of  the 
bone. 

»    Of  the  la-     While  the  conftitution  of  a  bone  was  not  at  all  un- 
bonlpiates.derftood,  anatomifts  noted  with  particular  care,  every 
trifling  peculiarity,  in  the  forms  or  connexions  of  its 
parts,  and  thefe  lamellcC  attraded  particular  notice. 
That  a  bone  is  formed  in  fucceffive  plates,  is  eafily 
feen,  as  in  whale  bone ;  or,  in  the  horns  and  bones 
of  the  larger  animals ;  in  church-yard  bones,  which 
have  been  long  buried,  or  long  expofed  to  the  air. 
It  is  demonftrated  by  a  careful  picking,  and  fepa- 
ration  of  the  fcales,  in  a  young  bone,  or  by  burn- 
ing a  bone,  which  melts  and  confumes  its  gelly,  and 
leaves  the  bony  parts  entire.    It  is  feen  in  the  com- 
mon difeafes  of  bones ;  for  they  caft  off  by  fucceffive 
plates,  or  leaves,  whence  the  procefs  is  named  ex- 
foUation ;  and  one  plate  is  thoroughly  fpoiled  and  caft 
off,  while  another  is  entire,  and  found.  Malphighi, 
had  firft  obferved  the  lamellated  ftrudure  of  bones, 

hkening 
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likening  them  to  the  leaves  of  a  book.  Gagliardi,  who 
like  Hippocrates,  went  among  the  burial-places  of  the 
city,  to  obferve  the  bones  there,  found  in  a  tomb, 
where  the  bones  had  been  long  expofed,  a  flcull,  the  os 
frontis  of  which  he  could  diffed  into  many  layers,  with 
the  point  of  a  pin.  He  afterwards  found  various  bones, 
from  all  parts  of  the  body,  thus  decompofed  ;  and  he 
added  to  the  doarine  of  plates,  that  they  were  held  to- 
gether by  minute  procelTes,  which,  going  from  plate 
to  plate,  performed  the  offices  of  nails  :  Thefe  appear- 
ed to  his  imagination  to  be  of  four  kinds,  ftraight  and 
inclined  nails,  crooked  or  hook-like,  and  fome  with 
fmall  round  heads,  of  the  forms  of  bol^  or  pins 

Another  notable  difcovery,  was  the  ufe  of  the  holes 
which  are  very  eafily  feen  through  the  fubilance  of 
bones,  and  among  their  plates.  They  are,  indeed,  no 
more  than  the  ways  by  which  the  veffels  pafs  into  the 
bones :  but  the  older  jmatomifts  imagined  them  to  be  fage  of  the 

'  ^  marrow, 

ftill  more  important,  allowing  the  marrow  to  tranfude 
through  all  the  fubftance  of  the  bone,  and  keep  it  foft. 
Now  this  notion,  of  lubricating  the  earthy  parts  of  a 
bone,  like  the  common  talk  of  fomentations  to  the  in^ 
ternal  parts  of  the  body,  is  very  mechanical,  and  very- 
ignorant  ;  for  the  internal  parts  of  the  body,  are  both 
hot  and  moift  of  themfelves,  and  neither  heat  nor  raoif- 
ture  can  reach  them  from  without :  the  bone  is  al-. 
ready  fully  watered  with  arteries  ;  it  is  moift  in  itfelf, 
and  cannot  be  further  moiftened  nor  lubricated,  unlefs. 
by  a  fuller  and  quicker  circulation  of  its  blood.  It 

B  niufl 


*  Thefe  nails,  which  Gagliardi  imagined  were  no  more  thaa 
the  little  irregularities,  rifings,  and  hollows,  of  the  adjoining  plateSj^ 
b;^  which  they  are  connedled. 
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jnuft  be  preferved  by  that  moifture  only  which  exii'ls 
in  its  fubftance,  and  muft  depend  for  its  confiftence 
upon  its  own  conftitution  ;  upon  the  due  mixing  up  of 
its  gluten  and  earth.     Every  part  is  preferved  in  its 
due  confiftence  by  the  velTels  which  form  its  fubfift- 
pnce ;  and  I  fhould  no  more  fuppofe  fat  necefikry  for 
preferving  the  moiftnefs  of  a  bone,  than  for  prevent- 
ing brittlenefs  in  the  eye.     This  marrow  is,  perhaps, 
more  an  accidental  depofition,  than  we  ^t  firft  fight 
beheve.    We  indeed  find  in  it  fuch  a  regularity  of 
llru(5ture,  as  feems  to  indicate  fome  very  particular  ufe ; 
])\it  we  find  the  fame  ftru6lure  exadlly  in  the  common 
fat  of  the  body.   When,  as  we  advance  in  years,  more 
fat  is  depofited  in  the  omeqtum,  or  round  the  heart, 
we  cannot  entertain  the  abfurd  notion,  of  fat  being 
needed  in  our  old  age,  to  lubricate  the  bowels  or  the 
heart ;  no  ipore  is  the  marrow  (v>'hich  is  not  found  in 
the  child),  accumulated  in  old  age,  for  preventing  brit- 
tlenefs of  the  bones, 
.e  blood     The  blood  veflels  of  a  bone  are  large,  in  proportion 
to  the  mafs  of  the  bone  :  For  firft  one  great  trunk  en- 
ters commonly  about  the  middle  of  the  bone,  as  in  the 
thigh  bone,  leg  or  arm,  and  it  is  called  the  nutritious 
or  medullary  artery  :  it  goes  in  the  central  cavity  of 
the  bone,  fpreads  upwards  and  downwards,  fuppUes 
all  the  fubftance  of  the  bone  itfelf,  and  gives  thofe 
delicate  arteries  which  fecrete  the  marrow.  O.ther 
arteries  enter  from  without,  at  the  fpongy  ends  of  the 
bones,  where  the  holes  are  noi  vifible  qnly,  but  very 
largc  in  the  adult ;  particularly  large  arteries  enter  in- 
to the  heads  of  the  bones,  as  of  the  flioulder,  or  of  the 
^high  bones ;  and  there  the  periofteum  adheres  very 

firongly  3 
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rirongly  ;  and  every  where  on  its  furface  the  bone  is 
fupplied  by  numerous  veffels  from  the  periofteum  (and 
this  fcems,  indeed,  to  be  the  chief  ufe  of  that  mem- 
brane j  fo  that  in  tearing  off  the  periofteum,  the  far- 
face  of  the  membrane,  and  of  the  bone,  are  feen  co- 
vered with  bloody  points ;  all  the  veffels  are  conduft^ 
ed  to  the  fubftance  of  the  bone  by  its  two  membranes  ; 
the  internal  velTels  by  the  membrane  which  lines  thd 
cavity,  and  which  is  known  by  the  abfurd  name  of  in- 
ternal periofteum ;  the  external  one  by  the  outer 
membrane,  the  proper  or  external  periofteum. 

The  internal  periofteum  is  that  membrane  which  internal 
furrounds  the  marrow,  and  in  the  bags  of  which  the 
marrow  is  formed  and  contained.  It  is  more  connect- 
ed with  the  fat,  than  with  the  bone  ;  and  in  animals, 
can  be  drawn  out  entire  from  the  cavity  of  the  bone  : 
but  its  chief  ufe  is  to  condudl  the  veffels  which  are  to 
enter  into  the  fubftance  of  the  bone ;  and  this  con- 
nection and  office  is  fo  efTcntial  to  the  life  and  health 
of  the  bone,  that  the  fpina  ventofa,  or  fcrophulous  bone^ 
is  merely  a  failure  of  the  internal  circulation,  a  total 
corruption  of  the  marrow,  and  a  confequent  lofs  of  the 
medullary  veffels ;  by  which  the  whole  bone  dies,  is 
thrown  out  by  nature,  or  oftener  the  limb,muft  be  cut 
off.  The  fame  efFe£t  is  produced  in  our  experimeiits^ 
where,  by  piercing  into  the  medullary  cavity,  and  de^; 
ftroying  the  marrow,  the  fliaft  of  the  bone  dies,  whilei 
the  heads  arid  pirocefTes  live,  only  becaufe  they  are  fup- 
phed  more  fully  by  their  external  veffels.- 

The  peViofteum,  which  was  once  referred  to  the  dii-  External 
ta  mater,  is  merely  condenfed  cellular  fubftance  ;  ^f^^^'"^*'*'** 
ii^hich  kind  of  matter  we  now  trace  many  varied  fofms 
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and  ufes ;  foi',  fo  clofe  is  the  conneaion  of  the  perf- 
ofteum,  tendons,  ligaments,  fafciae,  and  burfae,  and  fo 
much  are  thefe  parts  alike  in  their  nature  and  proper- 
ties, that  we  reckon  them  but  as  varied  forms  of  one 
common  fubftance,  ferving  for  various  ufes  m  different 
parts.    The  periofteum  confifts  of  many  layers,  accu- 
mulated and  eondenfed  one  above  another  :  it  adheres 
to  the  body  of  the  bone  by  fmall  points  or  procefTe^, 
which  diveinto  the  fubftance  of  the  outer  layer,  giving 
a  firm  adhefion  to  it,  fo  as  to  bear  the  pulling  of  the 
great  tendons,  which  are  fixed  rather  into  the  peri- 
ofteum, than  into  the  bone  +.  It  is  alfo  connefted  with 
the  bone,  by  innumerable  veflels.  It  is  not  in  itfcxf 
vafcular ;  but  it  is  the  medium  by  which  vefiels  are 
tranfmitted  to  the  bone ;  and  our  injeaions  do  not  ea- 
fily  colour  the  periofteum  itfelf,  while  they  make  the 
bone  which  belongs  to  it  thoroughly  red.    The  layers 
of  the  periofteum  neareft  to  the  bone,  are  eondenfed 
and  ftrong,'  and  take  a  ftrong  adhefion  to  the  bone, 
that  the  veflels  may  be  tranfmitted  fafe,  and  the  fibres 
of  this  inner  layer  follow  the  longitudinal  diredions  ot 
the  bony  fibres.    The  periofteum  is  loofer  in  its  tex- 
ture outwardly,  where  it  is  reticulated  and  lax,  chan- 
ging imperceptibly  into  the  common  cellular  fubftance. 
There  the  fibres  of  the  periofteum  aftiime  the  direc- 
tions of  the  mufcles,  tendons,  or  other  parts  which  run 
over  it.    The  periofteum  is  not  for  generating  bone  ; 

and 

f  It  would  appear  that  the  arteries  are  convertible  through  time 
into  thefe  tooth-likc  proceffes,  by  which  the  periofteum  is  fixed 
into  the  bone  j  for  in  youth,  the  veffels  are  numerous,  the  adhe- 
fion night,  and  the  feparation  bloody  j  but  in  the  older  fubjea^ 
the  feparation  is  more  difficult,  and  lefs  blood  is  feea. 
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and  therefore  it  adheres  but  flightly  to  the  grow- 
ing bone:  It  is  for  nourifliing  the  external  plates; 
and  therefore  as  the  bone  grows,  and  as  the  external 
plates  are  further  removed  from  the  medullary  veffels, 
the  adhefion  of  the  periofteum  becomes  clofer,  its  ar- 
teries are  enlarged,  and  the  dependence  of  the  outer 
layers  on  the  periofteum  is  as  well  proved  as  the  de-  , 
pendence  of  the  body  of  the  bone  upon  its  medullary 
artery ;  for  as  piercing  the  medulla  kills  the  whole 
bone,  hurting  the  periofteum  kills  the  outer  layers  of 
the  bone.    Any  accident  which  fpoils  the  bone  of  its 
periofteum,  has  this  effea;  tfie  accidental  wounds  of 
the  periofteum,  deep  ulcers  of  the  foft  parts,  as  on  the 
ftiin,  the  beating  of  aneurifms,  the  growth  of  tumors^ 
the  preflure  even  of  any  external  body,  will,  by  hurt- 
ing the  periofteum,  caufe  exfohation,  which  is,  in  plain 
terms,  the  death  of  the  external  layer,  by  the  injury  of 
the  outward  veflels ;  and  an  aftive  inflammation  of  the 
deeper  layers,  which  being  fully  nourilhed  by  the  in- 
ternal arteries,  inflame,  fwell,  become  porous  and  fpon- 
gy,  form  granulations,  and  thefe  granulations  pufti  oflf 
the  mortified  plate,  and  form  themfelves  into  new 
bone,  which  fupplies  its  place. 

The  cartilages  are  alfo  a  part  of  the  living  fyftem  of  Jhe^^arti- 
the  bone  :  and  we  fee  too  well,  in  the  queftion  of  the 
bones  themfelvss,  how  unphilofophical  it  muft  be,  to 
deny  organization  and  feeling  to  any  part  of  the  living 
body,  however  dead  or  infulated  it  may  appear;  for 
every  part  has  its  degree  of  life  :  the  eye,  the  ikin,  the 
flefti,  the  tendons,  and  the  bones,  have  fucceflive  de- 
grees of  feeling  and  circulation.  We  fee,  that  where 
even  the  loweft  of  thefe,  the  bone,  is  deprived  of  its 

fmall 
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fmall  portion  of  life,  it  becomes  a  foreign  body,  and  is 
thrown  off  from  the  healthy  parts,  as  a  gangrened 
limb  is  feparated  from  the  found  body  ;  and  we  fpeak 
as  familiarly  of  the  death  of  a  bone,  as  of  the  gangrene 
of  foft  parts.  How,  then,  fliould  we  deny  organization 
and  life  to  the  cartilages,  though  furely,  in  refpedl  of 
feeling,  they  mull  ftand  in  the  very  laft  degree  ? 

The  periofteum  goes  from  the  bone  over  the  furface 
of  the  cartilage  alfo,  where  it  is  named  perichondrium: 
It  ftill  preferves  its  own  vafcular  nature;  the  velTels 
can  be  injected  ;  and  it  is  not  to  be  believed  that  the 
perichondrium  has  thefe  vefTels,  without  communicat- 
ing them  to  the  cartilage  to  which  it  belongs.  We 
fee  red  arteries  in  the  centre  of  an  ollifying  cartilage, 
and  therefore  we  know  that  the  trunk  of  the  artery 
may  be  red,  as  in  the  olfifying  part  of  the  cartilage, 
and  yet  the  extremity  of  the  fame  artery  be  pellucid, 
as  in  the  unolTified  part.  Since  veifels  run  through 
the  cartilage  to  generate  bone,  we  cannot,  in  reafon^ 
fuppofe  that  thefe  velTels  are  produced  in  the  inftant 
in  which  they  appear  :  They  had  exifted  before  ;  they 
are  but  dilated  nowj  the  increafing  adion  dilates  them, 
and  the  dilatation  makes  them  red  ;  this  enables  them 
to  fecrete  bone,  and,  in  many  cafes,  as  in  the  acciden- 
tal joint  formed  by  a  fradlure  ill  cared  for,  we  can,  by 
paring  the  cartilage,  fet  the  velTels  free  again,  and  make 
them  begin  to  fecrete. 

Wherever  we  find  a  vafcular  membrane  furround- 
ing  and  nourifhing  any  part,  as  the  vitreous  or  cry- 
ftalline  humours  in  the  eye,  we  mufl  not  fuppofe 
that  fuch  are  infulated  parts,  maintained  there  by 
mere  adhefion ,  but  mufl  confider  them  as  parts  re- 
gularly 
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gularly  organized,  their  vafcular  membrane  being -part 
of  their  living  fyftem ;  and  though  the  tranfparent 
humours  of  the  eye,  the  cartilages  and  ligaments  over 
all  the  body,  and  all  the  fyftem  of  the  bones,  have  been, 
confidered  as  mere  concretes,  and  infulated  parts,  they 
are  now  known  to  be  regular  parts  of  the  living  whole. 
The  cartilages  have  no  very  adtive  circulation  •  it  is 
fuch  as  to  keep  them  in  life,  but  not  fo  adive  as  to  en- 
danger inflammation,  in  the  continual  fhocks  which 
they  muft  endure  ;  their  feeling  muft  be  very  obfcure, 
for  feehng  alfo  would  have  been  inconfiftent  with 
their  offices,  which  is  to  cover  and  defend  the  bones  ; 
to  yield  to  the  weight  of  the  body,  and  to  reftore  them- 
felves  when  that  weight  is  removed ;  to  bear  all  the 
ihocks  of  leaps  or  falls ;  to  perform  all  the  motions  of 
the  body,  and  the  continual  workings  of  the  joints, 
where  they  rub,  and  even  crackle  upon  each  other, 
without  danger  or  pain. 

We  now  underftand  the  conftitution  of  a  bone,  and 
can  compare  it  fairly  with  the  foft  parts  in  vafcularity, 
and  in  feeling;  in  quicknefs  of  abforption;  in  the 
regular  fupply  of  blood  neceflary  to  the  life  of  the 
bony  fyftem  ;  in  the  certain  death  of  a  bone,  when 
deprived  of  blood  by  any  injury  of  its  marrow,  or  of 
its  periofteum,  as  a  limb  dies  of  gangrene,  when  its 
arteries  are  cut  or  tied. ;  in  the  continual  adion  of  its 
abforbents,  forming  its  cavity,  lharping  its  proceffes 
and  heads,  keeping  it  found  and  in  good  health,  and 
regulating  the  degree  of  bony  matter,  that  the  com- 
pofition  may  neither  be  too  brittle  nor  too  foft.  From 
this  conftitution  of  a  bone,  we  could  eafily  forefee  how 
the  callus  for  uniting  broken  bones  muft  be  formed; 
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HOt.  by  a  mere  coagulation  of  extravafated  juice,  but 
by  a  new  organization  refembling  the  original  bone. 

The  primordium  of  all  the  parts  of  the  body  is 
a  thin  gelatinous  mucus,  in  which  the  forms  of  the 
parts  are  laid ;  and  the  preparation  for  heahng  wounds, 
and  for  every  new  part  that  needs  to  be  formed,  is  a 
fecretion  of  mucus  which  is  foon  animated  by  veffels 
coming  into  it  from  every  point.  In  every  external 
wound,  in  every  internal  inflammation,  wherever  ex- 
^■ernal  parts  ar€  to  be  healed,  or  internal  vifcera  are 
about  to  adhere,  a  mucous  matter  is  fecreted,  which 
ferves  as  a  bed  or  nidus,  in  which  the  veflels  fpread 
from  point  to  point,  till  the  mucus  is  animaUzed  and 
converted  into  a  membrane  •  And  thus  the  heart 
the  inteftines,  the  tefticle,  and  other  parts,  adhere 
by  inflammation  to  the  coats  which  furround  them, 
and  which  are  naturally  loofe.  It  is  a  mucus  of  the 
fame  form  which  unites  the  ends  of  a  broken  bone  ; 
and,  by  breaking  the  bones  of  animals,  and  attend- 
ing to  the  progrefs  of  the  callus,  we  find  firfl:  a  thin 
mucus ;  then  that  thickened  into  a  tranfparent  gelly  ; 
that  gelly  growing  vafcular,  and  thefe  veflfels  gradual- 
ly depofiting  nuclaei  of  oflification  in  the  centre  of 
the  mafs ;  and  by  madder,  or  by  fine  injedions,  we 
can  make  the  gelly  appear  vafcular,  and  make  the 
nuclei  of  oflTification  quite  red.  The  colours  of  our  in- 
jections begm  to  tinge  the  cartilage  as  it  begins  to 
oflify,  and  as  foon  as  the  oflification  is  general,  it  re- 
peives  a  general  tinge. 

When  we  find  the  fubfl:ance  of  the  oldefl:  bone 
thus  full  of  veflTels,  why  fhould  we  doubt  its  being 
able,  from  its  own  peculiar  veflfels,  to  heal  a  breach, 
or  to  repair  any  lols  ?    We  have  no  reaibn  to  refer 
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the  generation  of  callus  to  the  marrow,  to  the  peri- 
ofteum,  nor  to  the  fubftance  of  the  bone  itfelf,  for 
they  are  but  parts  of  the  common  fyftem  of  a  bone  ; 
and  each  part  of  this  fyftem  is  of  itfelf  capable  of  re- 
generating the  whole.    How  little  the  conftitution  of 
a  bone  has  been  underftood,  we  may  know  from  the 
llrange  debates  which  have  fubfifted  fo  long  about 
the  proper  organ  for  generating  callus.    Some  have 
pronounced  it  to  be  the  periofteum ;  others  the  mc^ 
dullary  velTel,  and  internal  membrane ;  others  the  fub- 
ftance of  the  bone  itfelf :  but  I  have  been  employed 
in  explaining,  that  not  only  any  part  of  the  bone, 
periofteum,  or  marrow,  but  even  any  artery  in  all 
the  fyftem,  may  afllime  that  adion  which  generates 
bone.    In.  the  heat  of  this  dHpute,  one  of  the  moft 
eminent  anatomifts  produced  a  difeafed  bone,  wher6 
a  new  bone  was  formed  furrounding  a  carious  one, 
and  the  fpoiled  bone  rattled  within  the  cavity  of  the 
found  one  :  Here  we  ftiould  have  been  ready  to  pro- 
nounce, that  bone  could  be  formed  by  the  periofteum 
only.    But  prefently  another  anatomift  produced  the 
very  reverfe,  viz.  a  found  young  bone,  forming  in 
the  hollow  cylinder  of  a  bone  which  had  been  long 
dead  ;  where,  of  courfe,  the  callous  matter  muft  have 
been  poured  into  the  empty  cavity  of  the  fpoiled  bone, 
from  the  -  ends  which  ftill  remained  found,  or  muft 
have  been  fecreted  by  the  medullary  velTels.    But  the 
truth  is,  that  callus  may  be  thus  produced  from  any 
part  of  the  fyftem  of  a  bone ;  from  its  periofteum, 
from  its  medulla,  or  from  the  fubftance  of  the  bone 
itfelf.    If  we  pierce  the  bone  of  any  animal,  and  de- 
ftroy  the  marrow,  the  old  bone  dies,  and  a  new  one 
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is  formed  from  the  periofteum  :  if  we  kill  the  creature 
early,  we  find  the  new  bone  to  be  a  mere  fecretion 
from  the  inner  furface  of  the  periofteum ;  and  if  we 
wait  the  completion  of  the  procefs,  we  find  the  new 
bone  beautiful,  white,  eafily  injected,  and  thick,  loofe 
in  its  texture,  and  vafcular  and  bloody,  but  ftill  firm 
enough  for  the  animal  to  walk  upon ;  and  in  the 
heart  of  it,  we  find  the  old  bone  dead  and  black.  If 
we  reverfe  this  operation,  and  deftroy  the  periofteum 
only,  leaving  the  nutritious  veflTels  entire,  then  the 
new  bone  is  formed  frefti  and  vafcular  by  the  medul- 
lary veflels,  and  the  old  one  furrounds  it  quite  black 
and  dead ;  and  in  fradures  of  the  patella,  or  knee- 
pan,  where  there  are  no  medullary  velfels,  the  pieces 
are  united  by  a  callus,  which  is  fecreted  from  the  vef- 
fels  of  the  bone  itfelf. 

The  difeafes  of  the  bones  are  the  moft  frequent  in 
furgery  ;  and  it  is  impoffible  to  exprefs  how  much  the 
furgeon  is  concerned  in  obtaining  true  ideas  of  the 
ftrudlure,  conftitution  and  difeafes  of  bones ;  how  te- 
dious, how  painful,  and  how  loathfome  they  are ; 
how  often  the  patient  muft  lofe  his  limb,  or  endan- 
ger his  life ;  how  very  ufeful  art  is  5  but,  above  all, 
what  wonders  nature  daily  performs  in  recovering 
bones  from  their  difeafed  ftate. 
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bT  THE  SKULL  IN  GENERAL — THE  BONES  OF  WHICH  IT 
IS  COMPOSED'-^ THEIR  TABLES — DIPLOE  —  SUTURES — 
THEIR  ORIGINAL  CONDITION,  AND  THEIR  PERFECT 
FORM,  REPRESENTED  AND  EXPLAINED. 

'W'hile  the  bones  in  general  ferve  as  a  balis  for 
the  foft  parts,  and  for  fupporting  and  diredling  the 
motions  of  the  body,  certain  bones  have  a  higher  ufe 
in  containing  thofe  organs  whofe  offices  are  the  moft 
eflential  to  life.  The  fkuU  defends  the  brain ;  the 
ribs  and  fternum  defend  the  heart  and  lungs  ;  the 
fpine  contains  that  prolongation  of  the  brain  which 
gives  out  nerves  to  all  the  body  :  and  the  injuries  of 
each  of  thefe  are  important  in  proportign  to  the  value 
of  thofe  parts  which  they  contain. 

How  much  the  ftudent  is  interefted  in  obtaining  a 
corred  and  perted  knowledge  of  the  IkuU,  he  muft 
learn  by  flow  degrees.  For  the  anatomy  of  the  IkuU 
is  not  important  in  itfelf  only  ;  it  provides  for  a  more 
accurate  knowledge  of  the  brain ;  explains,  in  fome 
degree,  the  organs  of  fenfe ;  inftruds  us  in  all  thofe 
accidents  of  the  head  which  are  fo  often  fatal,  and  fo 
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often  require  the  boldeft  of  all  our  operations.  The 
marks  which  we  take  of  the  fkuU,  record  the  en- 
trance of  arteries ;  the  exit  of  veins  and  nerves ; 
the  places  and  ufes  of  thofe  mufcles  which  move  the 
jaws,  the  throat,  the  fpine.  Indeed,  in  all  the  hu- 
man body,  there  is  not  found  fo  comphcated  and  dif- 
ficult a  ftudy,  as  this  anatomy  of  the  head ;  and  if 
this  fatiguing  ftudy  can  be  at  all  reUeved,  it  muft 
be  by  firft  eftabUniing  a  very  regular  and  orderly  de- 
monftration  of  the  fkull. 

For  this  end,  we  diftinguifli  the  face,  where  the  ir- 
regular furface  is  compofed  of  many  fmall  bones,  from 
the  cranium  or  fl^uU-cap,  where  a  few  broad  and  flat 
lhaped  bones  form  the  covering  of  the  brain.  It  is 
thefe  chiefly  which  inclofe  and  defend  the  brain, 
which  are  expofed  to  injuries,  and  are  the  fubjed  of 
operation.  It  is  thefe  alfo  that  tranfmit  the  nerves. 
So  that  the  cranium  is  equally  the  objed:  of  attention 
with  the  anatomift  and  with  the  furgeon. 

All  the  bones  of  the  cranium,  are  of  a  flattened 
form,  confifting  of  two  tables,  and  an  intermediate  di- 
ploe,  which  anfwers  to  the  cancelli  of  other  bones. 
The  tables  of  the  flcull,  are  two  flat  and  even  plates  of 
bone  :  the  external  is  thought  to  be  thicker,  more 
fpongy,  lefs  eafdy  broken^;  the  inner  table,  again,  is 
denfe,  thin  and  brittle,  vfery  eafily  broken,  and  is  fome- 
times  fradlured,  while  the  external  table  remains  en- 
tire :  Thence  itis  named  tabula  vitrea,  or  the  glafly  ta- 
ble. Thefe  tables  are  parted  from  each  other  by  the 
diftance  of  a  few  hnes*;  and  this  fpace  is  filled  up  with 
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the  diploe,  or  cancelli.    The  cancelli,  or  lattice  work, 
is  a  net  of  membranes,  covered  with  veffels,  partly  for 
fecreting  marrow,  and  partly  for  nourifhing  the  bone  ; 
and  by  the  dura  mater  adhering  to  the  internal  fur- 
face,  and  fending  in  arteries,  which  enter  into  the  can- 
ceiu'  by  paffing  through  the  fubflance  of  the  bone, 
and  by  the  pericranium  covering  the  external  plate, 
and  giving  velTels  from  without,  which  alfo  enter  into 
the  bone,  the  whole  is  connedled  into  one  fyftem  of 
velTels.    The  pericranium,  dura  mater,  and  ikull  de- 
pend fo  entirely,  one  upon  the  other,  and  are  fo  fairly 
parts  of  the  fame  fyftem  of  veffels,  that  an  injury  of 
the  pericranium,  fpoils  the  bone,  feparates  the  dura 
mater,  and  caufes  effufion  upon  the  brain  ;  a  fepara- 
tion  of  the  dura  mater  is,  in  like  manner,  followed  by 
feparation  of  the  pericranium,  which  had  been  found 
and  unhurt ;  and  every  difeafe  of  the  cancelli,  or  fub- 
ftance  of  the  bone  is  communicated  both  ways ;  in- 
ward to  the  brain,  fo  as  to  occafion  very  imminent  dan- 
ger ;  outwards  towards  the  integuments,  fo  as  to  warn 
us  that  there  is  difeafe.    The  general  thicknefs  of  the 
fkuU,  and  the  natural  order  of  two  tables,  and  an  in- 
termediate diploe,  is  very  regular,  in  all  the  upper  parts 
of  the  head.    In  perforating  with  the  trepan,  we  firft 
cut  with  more  labour,  through  the  external  table  ; 
when  we  arrive  at  the  cancelli,  there  is  lefs  refiftance, 
the  inftrument  moves  with  eafe  ,  there  is  a  change  of 
found,  and  blood  comes  from  the  tearing  of  thefe  vef- 
fels, which  run  in  the  cancelli,  betwixt  the  tables  of  the 
fkuU.    Surgeons  thought  themfelves  fo  well  alTured,  of 
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thefe  marks,  that,  it  became  a  rule,  to  cut  freely,  and 
quickly,  through;  the  outer  table,  to  expeft  the  change 
of  found,  and  the  flow  of  blood,  as  marks  of  having 
reached  the  cancelH,  and  then  to  cut  more  deliberate- 
ly, and  flowly,  through  the  inner  table  of  the  fkull. 
But  this  Ihows  an  indifcreet  hurry,  and  unpardonable 
rafiinefs  in  operation.  The  patient,  during  this  faw- 
ing  of  the  fkull,  is  fuffering  neither  danger  nor  pain  ; 
and  many  additional  reafons,  leads  us  to  refufe  alto- 
gether, this  rule  of  pradlice:  for  the  IkuU  of  a  child 
conlifts  properly  of  one  table  only  ;  or  tables  are  not 
yet  diftinguifhed,  nor  the  cancelli  formed  :  In  youth, 
the  flcull  has  its  proper  arrangement,  of  cancelli  and 
tables ;  but  ftill,  with  fuch  irregularities,  and  excep- 
tions, as  make  a  hurried  operation  unfafe  :  In  old  age, 
the  IkuU  declines  towards  its  original  condition,  the 
cancelli  are  obliterated,  the  tables  approach  each  other, 
or  are  clofed  and  con^enfed  into  one,  the  fkull  be- 
comes irregularly  thick,  at  fome  points,  and  at  others 
thin,  or  almoft  tranfparent ;  fo  that  there  can  hardly 
be  named  any  period  of  life,  in  which  this  operation 
may  be  performed  quickly,  and  fafely  at  once.  But, 
belides  this  gradual  progrefs  of  a  bone  increafing  in 
thicknefs  and  regularity  as  hfe  advances,  and  grow- 
ing irregular  and  thinner  in  the  decline  of  hfe,  we  find 
dangerous  irregularities,  even  in  younger  IkuUs.  There 
are  often  at  uncertain  diftances,  upon  the  internal  fur- 
face  of  the  fkull,  hollows  and  defedls  of  the  internal 
table,  deep  pits,  or  foveae,  as  they  are  called,  produced 
perhaps  by  the  impreflions  of  contorted  veins.  Thefe 
foveae,  increafe  in  lixe  and  in  number,  as  we  decline  in 
life  :  they  are  more  frequent,  on  the  inner  furfaces  of 
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the  parietal  and  frontal  bones  ;  fo  that  in  thofe  places 
•where  the  IkuU  fliould  be  molt  regular,  we  are  never 
fure,  and  muft,  even  in  the  fafeft  places,  perforate  gra- 
dually and  flowly. 

The  BONES  of  which  the  cranium,  or  fkull-cap  is 
formed,  are  eight  in  number,  i.  The  frontal -bone, 
or  bone  of  the  forehead,  forms  the  upper  and  fore  part 
of  the  head, — extends  a  little  towards  the  temples,  and 
forms  alfo  the  upper  part  of  the  focket  for  the  eye. 
1.  The  PARIETAL  BONES,  ai'c  the  two  large  and  flat 
bones  which  form  all  the  fides,  and  upper  part  of  the 
head ;  and  are  named  parietalia,  as  they  are  the  walls 
or  fides  of  the  cranium.  3  The  os  occipitis,  is  nam- 
ed from  its  forming  all  the  occiput  or  back  of  the 
head,  though  much  of  this  bone  lies  in  the  neck,  and 
is  hidden  in  the  bafis  of  the  Ikull.  4.  The  ossa  tem- 
PORUM  form  the  lower  parts  of  the  fides  of  the  crani- 
um :  they  are  called  temporal,  from  the  hair  that  co- 
vers them  being  the  firft  to  turn  grey,  marking  the 
timeofhfe.  5.  The  os  ^thmoides,  and,  6.  the  os  sphi- 
NoiDES,  are  quite  hidden  in  the  bafis  of  the  fkull: 
they  are  very  irregular  and  very  difficultly  defcribed, 
or  explained.  The  os  jethmoides,  is  a  fmall  fquare 
bone,  hollow,  and  with  many  cells  in  it :  it  hangs  over 
the  nofe,  and  conftitutes  a  great  and  important  part  of 
that  organ,  and  at  the  fame  time  fupports  the  brain. 
The  olfadory  nerves,  by  pafiing  through  it  at  many 
points,  perforate  it  like  a  fieve  ;  and  it  takes  its  name 
from  this  perforated,  or  aethmoid  plate.  The  os  sphi- 
NoiDES,  is  larger  and  more  irregular  fl:ill ;  placed  fur- 
ther back ;  locked  in  betwixt  the  occipital  and  eth- 
moidal bones    lies  over  the  top  of  the  throat,  fo  that 
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its  procefles  form  the  back  of  the  noftrils,  and  roof  of 
the  mouth-;  and  it  is  fo  placed,  as  to  fupport  the  very 
centre  of  the  brain,  and  tranfmit  almoft  all  its  nerves. 

SUTURES.— All  thefc  bones  are  joined  together  by 
feams,  which,  from  their  indented,  or  dove-tailed  ap- 
pearance, are  named  futures. 

1.  The  CORONAL  SUTURE,  is  that  which  joins  the 
frontal  to  the  parietal  bones  ;  extends  almoft  diredly 
acrofs  the  head,  from  ear  to  ear  ;  defcends  behind  the 
eye,  into  the  deep  part  pf  the  temple  ;  and  there  lof- 
ing  its  ferrated  appearance,  becomes  like  the  fquamous 
or  fcaly  future,  which  joins  the  temporal  bones.  It 
is  named  coronal,  becaufe  the  ancients  wore  their 
garlands,  on  this  part  of  the  head.  But  the  future  had 
been  better  entitled  to  this  name,  had  it  furrounded 
the  head,  than  as  it  crolTes  it. 

2.  The  LAMBDOiDAL  SUTURE,  is  that  one  which  joins 
the  parietals,  to  the  occipital  bone.  It  begins  behind 
one  ear,  afcends  and  arches  over  the  occiput,  and  de- 
fcends behind  the  other  ear.  It  thus  ftrides  over  the 
occiput,  in  a  form  fomewhat  refembhng  the  letter 
lambda  (a),  of  the  Greeks  whence  its  name. 

3.  The  SAGITTAL  SUTURE,  joins  the  parietal  bones 
to  each  other ;  runs  on  the  very  top  of  the  head  ;  ex- 
tends forwards  from  the  lambdoid  future,  till  it  touches, 
or  fometimes  paifes  the  coronal  future  ^  and  from  ly- 
ing betwixt  thefe  two  futures,  like  an  arrow  betwixt 
the  ftring  and  the  bow,  it  has  been  named  fagittal. 

4.  The  TEMPORAL  SUTURES,  join  the  temporal  bones 
to  the  parietal,  occipital,  and  frontal  bones ;  the  fphe- 
noid  bone  alfo  enters  into  the  temporal  future,  juft  be- 
hind the  eye.    The  temporal  future  makes  an  arch 
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torfefponding  almoft  with  the  arch  of  the,  external  ear ;  piatei^. 
it  meets  the  coronal  future,  an  inch  before  the  ear,  and 
the  lambdoidal  an  inch  behind  it.  This  back  part, 
belongs  as  much  to  the  occipital,  as  to  the  temporal 
bone ;  and  fo  has  been  named  fome  times,  additamen- 
tum  future  lambdoidahs  ;  fometimes  additamentum  fu- 
turce  fquamof^  :  for  this  temporal  future  is,  on  account 
of  the  edge  of  the  temporal  and  occipital  bones 
being  thin,  and  like  fcales  of  armour  laid  over  each 
other,  often  named  the  fquamous,  or  fcaly  future. 

5.  The  SPHENOIDAL  and  iETHMOiDAL  SUTURES,  are  5. 
thofe  which  furround  the  many  irregular  procefles  of 
thefe  two  bones,  and  join  them  to  each  other,  and  to 
the  reft. 

6.  The  TRANSVERSE  SUTURE,  is  '  ouc  which,  running  6. 
acrofs  the  face,  and  finking  down  into  the  orbits,  joins 
the  bones  of  the  fkuli,  to  the  bones  of  the  face ;  but 
with  fo  many  irregularities  and  interruptions,  that  the 
ftudent  will  hardly  recognize  this  as  a  future. 

7.  The  ZYGOMATIC  SUTURE,  is  ouc  which  joins  a  7. 
branch  of  the  temporal  bone,  to  a  procefs  of  the 
cheek  bone  ;  forming  an  arch,  zygoma,  or  yoke  ;  but 
this  future  has  no  extent,  it  is  a  ferrated  ajipearancc 
at  one  fingle  point  only. 

To  mark  and  know  thefe  futures,  and  to  be  able  to 
trace  them  in  imagination,  upon  the  naked  head,  to 
forefee  where  a  future  will  prefent,  and  how  far  it  runs, 
may  be  a  matter  of  great  importance  to  the  fargeon. 
Hippocrates,  who  has  had  more  to  praife  his  honefty 
than  to  follow  his  example,  acknowledges  his  having 
miftaken  a  future  for  a  fracture  of  the  Ikull ;  and  fince 
this  warning,  various  contrivances  and  marks  have  been 
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Plate  I.  thought  of,  for  preventing  the  hke  miftakc.  It  may' 
be  lifeful  to  remember  that  the  future  has  its  ferra3  or 
indentations,  is  firmly  covered  by  the  pericranium, 
h  clofe,  and  does  not  bleed  :  but  that  a  filTure,  or  frac- 
ture of  the  Ikull,  runs  in  one  dired  Une,  is  larger  and 
broader  at  the  place  of  the  injury,  and  grows  fmaller, 
as  you  recede  from  that,  till  it  vaniflies  by  its  fmalU 
nefs;  an4  that  it  always  bleeds.  Indeed  the  older  fur- 
geons,  obferving  this,  poured  ink  upon  the  fufpeded 
part,  which,  if  the  Ikull  was  hurt,  funk  into  the  fijOTure, 
and  made  it  black  and  vifible  ;  but  left  the  future  un- 
touched. They  alfo  diredled  to  make  the  patient  take 
a  wire  betwixt  his  teeth,  which  being  (truck,  like  the 
fpring  of  an  iriftrument,  he  would  feel  the  twang  pro- 
duce a  painful  and  particular  fenfation  in  the  fractured 
part  of  the  head.  But  after  all  thefe  obfervations,  ia 
place  of  any  true  and  certain  marks,  we  find  a  num- 
ber of  accidents  which  may  lead  us  into  a  miftake. 

Sutures  cannot  be  diitinguifhed  by  their  ferras  or 
teeth,  for  the  temporal  futures  want  this  common 
character,  and  rather  refemble  capillary  fractures  of 
the  IkuU  f ;  nor  even  by  their  places,  for  we  know 
that  there  are  often  infulated  bones  (olTa  wormiana) 
funounded  with  peculiar  joinings,  which  fo  derange  the 
courfe  of  the  common  futures,  that  the  joinings  may  be 
mi  [taken  for  fradtures  of  the  fkull,  and  the  oifa  wor- 
miana for  broken  parts.  Sometimes  the  fquamous  fu- 
ture is  double,  with  a  large  arch  of  bone  intercepted 
betwixt  the  true  and  the  falfe  future or  the  fagittal 
future,  defcending  beyond  its  ufual  extent,  and  quite  to 
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the  nofe,  has  been  miftaken  for  a  fradure,  and  trepan- 
ned ;  and  oftener  in  older  fl^.ulls,  the  futures  are  en- 
tirely obliterated,  all  over  the  head.  If  the  furgeon 
fliould  pour  ink  upon  the  Ikull,  he  would  have  reafon 
to  be  aftiamed  of  an  experiment  fo  aukward  and  un- 
fuccefsful ;  and  for  the  old  contrivance  of  a  wire  or 
cord  held  in  the  mouth,  it  cannot  be  done,  fijice  the 
patient  is  commonly  infenfible  ;  and  even,  though  lefs 
hurt,  his  feelings,  after  fuch  an  accident,  muft  be  very 
confufed  ;  he  muft  be  too  liable  to  be  deceived  :  and 
we  cannot,  on  fuch  Hender  evidence  as  this,  perform 
fo  cruel  an  operation  as  cutting  up  the  fcalp,  or  fo  dan- 
8;eroua  a  one  as  the  trepan. 

For  various  reafons^  we  are  careful  to  trace  the  bones 
from  their  original  foft  and  griftly  ftate,  to  their  perfeft 
condition  of  hard  bone  ;  and  moft  of  all,  we  are  con- 
cerned to  do  fo,  in  the  head,  where,  in  childhood,  the 
appearances  are. not  lingular  and  curious  only,  but  have 
always  been  fuppofed  to  indicate  fome  wife  ond  ufeful 
purpofe.  It  is  in  this  original  condition  of  the  foft  and 
growing  bones,  that  anatomifts  have  fought  to  find  a 
theory  of  the  futures,  how  they  are  formed,  and  for 
what  ufes.  It  has  been  remarked,  that  the  number 
ef  pieces  in  the  Ikull,  is  infinitely  greater  in  the  child 
than  in  the  man.  Thefe  bones,  olTifying  from  their 
centre  towards  their  circumference,  it  happens,  of 
courfe,  that  the  fibres  are  clofe  at  the  centre  of  oflifica- 
tion,  and  are  more  fcattered  at  the  extremities  of  the 
bone  :  when  thefe  fcattered  fibres  of  oppofite  bones 
meet,  the  growing  fibres  of  one  bone  fhoot  into  the 
interftices  of  that  which  is  oppofed :  The  fibres  ftill 
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pufli  onwards,  till  they  are  flopped  at  lafl:,  and  the 
perfecl.  future,  or  ferrated  line  of  union  is  formed. 

In  dilating  this  propofition,  we  iliould  obferve,  that 
in  the  boy,  all  the  bones  in  the  head  are  membranous 
and  imperfecl.    The  membranous  interftices  begin  to 
be  obliterated ;  the  futures  are  beginning  to  clofe ;  the 
diHihclion  of  two  tables  is  not  yet  eftablifned ;  the 
cancelli  are  not  yet  interpofed  betwixt  the  plates,  the 
fmufes,  or  caverns  of  the  bones,  as  in  the  forehead, 
the  nofe,  and  the  jaw,  are  not  formed  j  and  each  bone 
is  not  only  incomplete  towards  its  edges  and  futures, 
but  confifts  often  of  many  parts.    The  os  frontis  is 
formed  of  two  pieces,  which  meet  by  a  membranous 
union  in  the  middle  of  the  bone.    The  ossa  pa- 
HIETALIA  have  one  great  and  prominent  point  of  offi- 
fication  in  the  very  centre  of  each,  from  which  di- 
verging rays  of  offification  extend  towards  the  edges 
of  the  bone.     The  os  occipitis  is  formed  in  fom- 
diftincft  pieces  ;   and  the  temporal  bones   are  fo 
fairly  divided  into  two,  that  their  parts  retain  in  the 
adult  the  difiincl  names  of  petrous  and  fquamous 
bones.    Although  thefe  are  all  the  regular  points  of 
olTification,  yet  fometimes  there  occur  fmall  and  dif- 
tina  points,  which  form  irregular  bones,  uncertain  in 
num.ber  or  fixe,  found  chiefly  in  the  lambdoid  future, 
fometimes  numerous  and  fmall,  more  commonly  they 
are  few  in  number,  and  fometimes  of  the  full  fize  of  a 
crown,  always  diftorting  more  or  lefs  the  courfe  of  the 
future,  and  being  thus  a  fubjedl  of  caution  to  the  fur- 
geon  :  Thefe  are  named  ossa  triquetra,  or,  trian- 
Gu'laria,  from  their  angular  fliape,  or,  wormiana^ 
from  Olaus  Wormius,  who  remarked  them  firft.  Now 
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the  OS  ffontis  being  formed  into  two  larger  pieces,  their 
edges  meet  early  in  life,  and  they  form  a  future  ;  but 
the  bones  continuing  to  grow,  their  oppofite  points 
force  deeper  and  deeper  into  each  other,  till  at  laft  the 
-future  is  entirely  obliterated,  and  the  bones  unite ;  and 
io  this  future  is  found  always  in  the  child,  feldom  in 
the  adult,  almoft  never  in  old  age.    The  occipital  bone 
having  four  points,  they  are  clofer  iipon  each  ether, 
they  meet  early,  are  foon  united  ;  and,  although  very 
4iftina:  in  the  child,  no  middle  future  has  ever  been 
found  in  the  adult,  but  always  the  four  pieces  are  unit- 
ed into  one  firm  and  perfedl  bone.  The  parietal  bonea 
have  their  rays  moft  of  all  fcattered ;  the  rays  of  offi- 
fication  run  out  to  a  great  diftance,  and  diverge  from 
one  fingle  point,  fo  that  at  their  edges  they  are  extreme- 
ly loofe,  and  they  never  fail  to  form  futures,  by  admit- 
ting into  their  interflices  the  points  and  edges  of  the 
adjoining  bones.    The  fureft  and  moft  conftant  fu- 
tures are  thofe  formed  by  the  edges  of  the  parietal 
bones ;  the  fagittal  in  the  middle,  the  coronal  over  the 
forehead,  the  lambdoidal  behind,  and  the  fquamous  fu- 
ture, formed  by  their  lower  edges.    But  another  phe- 
nomenon refults  at  the  fame  time,  from  this  meeting 
and  oppofition  of  the  fibres  and  interflices  of  the  grov/- 
ing  bones :  that  when  the  oppofite  fibres  meet  too  ear- 
ly, they  are  not  fairly  admitted  into  the  open  fpaces 
of  the  oppofite  bone  ;  but  the  fibres  of  each  bone  be- 
ing direftly  oppofed  point  to  point,  they  both  turn  in- 
'wards,  and  form  a  ridge  or  fpine,  fuch  as  is  feen  on  the 
inner  furfaces  of  the  frontal  and  occipital  bones.  Such 
is  the  common  theory,  which  I  fufped  is  iraperfedt, 
&nd  which  fl^ould  be  received  with  fome  referve,  for 
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all  the  phenomena  are  not  yet  explained;  we  find 
each  future  always  in  its  appointed  place  ;  we  find  no-r 
thing  like  a  future  formed  betwixt  the  head  and  body 
of  a  long  bone,  though  they  are  formed  in  diftindl 
points,  and  are  net  united  till  after  the  years  of  man- 
hood; we  find  no  futures  when  bones  are  broken  and 
reunited,  when  they  have  been  fpoiled,  and  are  repla- 
ced, when  a  piece  of  fpoiled  bone  has  been  cut  away, 
por  when  a  new  fliaft  of  a  bone  is  formed  by  the  fe- 
creting  veflTels,  and  is  united  to  the  heads  of  the  old 
bone.  Thefe  are  accidents  which  hold  us  at  leaft  m 
doubt. 

It  has  been  fuppofed,  and,  with  much  appearance 
of  truth,  that  the  futures  limit  the  extent  of  fradures, 
leave  a  free  communication  of  the  internal  with  the 
external  parts ;  that  they  mufl:  ferve  as  drains  from  the 
brain  ;  that  they  are  even  capable  of  opening  at  times, 
fo  as  to  give  relief  and  eafe  in  the  moft  dreadful  dif- 
eafes  of  the  head.  But  I  fear  we  are  not  yet  able  to 
fee  the  meaning  of  this  peculiarity  of  flirudlure ;  for  the 
futures  are  regular  and  uniform  to  a  wonderful  degree, 
while  thefe  ufes  of  them  are  far  from  being  proved. 

The  futures  furely  were  not  intended  by  nature  for 
limiting  the  extent  of  fradures  :  for  fradures  traverfe 
the  fkull  in  all  directions ;  crofs  the  futures  with  eafe  ; 
and  very  often  palfing  all  the  futures,  they  defcend 
quite  to  the  bafis  of  the  fkull,  where  we  dare  not  fol- 
low them  with  tjie  knife,  nor  apply  the  trepan.  In- 
deed we  do  not  even  know  that  limiting  the  extent  of 
fra(5tures  could  be  a  gracious  provifion  of  nature,  fince 
it  would  rather  appear  by  the  common  accidents,  that 
the  more  eafily  the  bone  yields,  the  lefs  is  the  injury  to 
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the  brain  ;  and  that  where  the  fradlure  is  wide  and 
large,  the  fymptoms  are  milder,  and  the  danger  lefs. 

Neither  were  they  intended  as  drains ;  for  furely  it 
is  a  bold  pofition  to  aflume,  that  nature  has  carefully 
provided  for  our  making  iflues  upon  the  futures.  When 
the  original  opennefs  of  the  head  and  the  membrane- 
ous condition  of  the  futures  was  firft  obferved,  it  was 
thought  to  be  an  obfervation  of  no  fmall  importance. 
The  ancients  believed  that  the  membranes  of  the 
brain  came  out  by  the  futures,  to  form  the  pericrani- 
um, and  going  from  that  over  the  feveral  joints,  formed 
the  periofteum  for  all  the  bones.  They  faw  a  clofe 
connection  betwixt  the  external  and  internal  mem- 
branes of  the  fkuU;  and  they  thought  that  nature  had 
intended  there  a  freer  communication,  and  an  occa- 
iional  drain.  They  found  the  futures  particularly 
wide  and  membraneous  in  a  child,  which  they  attri- 
buted to  the  watery  ftate  of  its  brain,  requiring  a  freer 
outlet  than  in  the  adult ;  and  accordingly  they  named 
the  opening  of  the  child's  head  the  bregma,  fons,  fonta- 
nelle,  the  fountain,  by  which  they  believed  there  was  a 
continual  exudation  of  moifture  from  the  brain. 

W e  might  have  expe£led  thefe  notions  to  have  va- 
nifhed  with  the  dodrines  of  humours  and  revulfion 
which  gave  rife  to  them  ^  but  both  the  dodlrines,  and 
the  pradice,  have  been  revived,  of  late  years ;  and 
a  furgeon  of  fome  eminence  has  been  at  pains  to  exa- 
mine various  fkuUs,  trying  to  find  which  of  all  the  fu- 
tures remains  longeft  open,  and  which  fliould  form 
the  readieft  and  furea  drain  ;  and  after  a  curious  exa- 
mination of  each,  he  decidedly  condemns  the  fonta- 
neile;  finds  the  additamentum  of  the  fquamous  future 
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always  open,  and  expeds  this  fuperior  advantage  from 
placing  his  iffues  there,  that  he  will  command  at  once 
a  drain  both  from  the  cerebellum  and  from  the  brain. 
But  thefe  notions  of  derivation  and  revulfion,  of  ferous 
humours  falling  upon  the  brain,  of  drains  of  pituita  by 
the  nofe,  and  through  the  futures,  were  much  che- 
tifhed  by  the  ancients,  had  been  long  forgotten,  and 
have  not  been  effeaually  revived  by  this  attempt. 

It  cannot  be  denied,  that,  in  fome  inftances,  the  fu- 
tures have  continued  quite  open  in  thofe  grown  in 
years,  or  have  opened  after  a  mod  wonderful  manner, 
in  fome  difeafes  of  the  head. 

A  young  man  having  been  brought  into  an  hofpital 
ai  of  a  fever,  the  phyficians  obferved  with  furprife  a 
very  ftrong  pulfation  behind  the  ear :  Upon  applying 
the  finger,  a  ftrong  beating  was  felt ;  the  part  was  foft 
and  yielding  ;  and  upon  opening  his  head,  after  death, 
there  was  found  a  large  membraneous  fpace.  Diemor- 
brock  found  the  fountanelle  open  in  a  woman  of  forty 
years  of  age.  Bauhin  fays,  that  in  his  own  wife, 
twenty-fix  years  of  age,  the  futures  were  not  yet  clof- 
ed. 

?ktc  I.  ir.  This  fontanelle,  or  opening  at  the  meeting  of  the  co- 
ronal and  fagittal  futures,  was  once  thought  to  be  a 
fare  m.ark  for  the  accoucheur  to  judge  by,  both  of  the 
life  of  the  child,  and  of  the  diredtion  in  which  its  head 
prefents.  It  is  large  and  foft  in  a  child,  dnd  the  good 
women  lay  a  piece  of  firm  cloth  upon  it,  and  defend 
it  with  particular  care.  It  begins  to  contraCl  from  the 
,  time  of  birth;  and  in  the  fecond  and  third  year,  it  is 
entirely  clofed.  Its  clofing  is  delayed  by  weaknefs, 
fcrophulous  compUints,  and  indeed  by  any  Imgermg 
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difeafe  ;  it  clofes  very  late  in  rickets,  and  in  hydroce- 
phalic children  the  bones  never  clofe,  but  continue 
foft,  yield  to  the  watery  fwelling  of  the  brain,  and  fe- 
parate  in  a  wonderful  degree,  fo  as  to  hold  ten  or  twelve 
pounds. 

As  the  futures  continue  open  in  a  hydrocephalic 
child,  they  are  faid  to  open  again  in  the  few  inftances 
where  adults  are  feized  with  the  fame  difeafe.    We  are 
told  that  it  opens  in  thofe  dreadful  headaches  which 
are  fometimes  fatal,  and  that  the  celebrated  Pafchal 
having  died  after  terrible  torments,  was  found  to  have 
the  futures  opened  again  :  It  is  even  faid  that  they  o- 
pen  during  difeafe,  and  clofe  after  the  cure.   "  That  a 
"  man  of  forty  years  of  age  being  in  the  dog-days  feiz- 
"  ed  with  a  raging  fever,  dehrium,  watching,  and  dread- 
"  ful  pains  of  the  head,  his  futures  opened  on  the  fe- 
"  venth  day,  were  as  wide  as  in  a  child,  not  only  fo  as 
"  to  be  diftinguifhed  by  the  finger,  but  that  the  at- 
"  tendants  could  fee  the  pulfations  of  the  brain ;  the 
"  fever,  after  fome  time,  abated  ;  the  pains  ceafed  ;  the 
"  futures  clofed,  and  this  man  lived  many  years  in  per- 
feci  health."    "So  Hildanus  reports  the  cafe,  and  he 
alfo  fays,  in  another  inftance,  that  the  futures  had  part- 
ed in  a  violent  hemicrania,  with  an  audible  noife. 

Yet,  if  this  were  a  regular  defign  of  nature,  the  re- 
lief fliould  be  perfed ;  perhaps  the  opening  of  the  fu- 
tures fhould  be  more  eafy,  and  the  accident  almoft  as 
common  as  difeafes  of  the  head ;  or  perhaps  it  had 
been  the  more  merciful  order,  to  have  determined  a 
quick  and  fudden  period  for  fuch  dreadful  and  incur- 
able difeafes  as  thefe. 
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The  futures  of  the  cranium  are  accidental  merely, 
and  of  little  ufe.  The  refult,  perhaps,  of  this  well 
known  law  that  nature  feeks  to  facihtate  offification, 
by  bcgininnig  the  procefs  in  many  points  ;  and  flie  e- 
ftablilhes  as  many  diftindl  points,  in  healing  a  broken 
limb  as  in  forming  the  fkull.  But  however  they  may 
be  formed,  their  ufes  cannot  be  of  that  importance 
which  has  been  fuppofed ;  for  there  are  twenty  fepa- 
rate  bones,  and  twenty  futures  in  the  face,  where  they 
can  neither  flop  fradlures,  yior  ferye  3s  drains,  nor  o- 
pen  fo  as  to  give  relief. 

But  if  the  futures  of  the  cranium  have  any  thing 
peculiar  and  different  from  thofe  of  the  face,  in  that, 
perhaps,  their  peculiar  ufes  may  be  found.  We  can- 
not pafs  unnoticed  their  loofenefs  and  flexibility  in  the 
new  born  child ;  how  wonderfully  the  head  of  the 
child  is  increafed  iii  length,  and  reduced  in  breadth  in 
the  tinie  of  delivery,  and  how  much  this  conduces  to 
3.n  eafy  and  happy  labour. 

The  moll  eminent  anatomjfts  have  condefcended  to 
remark,  that  in  the  various  nations  of  Europe  the  head 
has  various  forms,  which  they  afcribe  to  fo  flight  a 
prelTure  as  that  which  drefs,  or  even  the  pofture  of  the 
head  might  produce.  But  how  very  far  Vefahus  was 
deceived  in  calculating  thus,  is  eafily  proved.  The 
Turks,  fays  he,  have  their  heads  flattened  by  wearing 
the  turban.  But  the  turban  is  an  Eaftern  drefs  :  The 
Turks  or  Tartars  are  a  northern  people,  who  afliime 
this  drefs  only  wl^en  conqueft  brings  them  into  a  warm- 
er chmate,  and  the  prominent  cheek-bones,  parted 
eyes,  and  flat  heads,  continue  in  the  Tartars,  who  have 
but  newly  affumed  the  t^irban,  while  the  conquered 
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nations  which  have  worn  it  long,  are  diftinguifhed  by 
their  regular  and  beautiful  features.  Perhaps  by  con- 
trivance and  force,  we  may  diftort  the  head  of  a  child; 
and  we  may  almoft  believe  what  is  told  of  the  negroes 
of  the  Caribbee  iflands,  who  had  contrived,  by  pref- 
fure,  to  flatten  their  children's  heads,  that  their  race 
might  be  in  future  diftinguifhed  from  thofe  who  had 
fubmitted  to  the  Spanifti  yoke  ;  or  of  what  is  told  fo 
often  of  eaftern  nations,  that  they  fometimes  mould  the 
heads  of  children  into  monftrous  and  uncouth  forMs, 
to  extort  charity,  or  as  an  adt  of  religion.  Were  I  to 
aflign  a  reafon  for  the  flexible  bones,  and  wide  futures, 
and  the  yielding  condition  of  the  head  of  the  child,  I 
fliould  fay  that  it  were  meant  by  nature  to  ftand  in  the 
place  of  that  feparation  of  the  bones  of  the  pelvis  which 
has  been  fuppofed,  but  which  cannot  exift ;  for  the 
child's  head  is  moulded  with  little  injury,  is  evolved 
again  without  help ;  and  it  feems  a  provifion  of  nature, 
lince  the  child  fcarcely  feels  the  change  :  but  no  wo- 
man has  been  known  to  have  the  joinings  of  the  pel- 
vis relaxed  or  diflblved  without  pain  and  danger,  con- 
finement for  many  months,  a  temporary  lamenefs,  and 
fometimes  Ihe  is  rendered  unable  for  life. 


CHAP. 
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DESCRIPTION  OF  THE  INDIVIDUAL  BONES  OF  THE  SCULL. 


Platen.    OS  FRONTIS.    This  bone  is  compared  with  a 

Fig.  i,  &  ii^- 

clam-fhell.    It  is  of  a  femicircular  fhape,  hollowed 
like  a  Ihell,  and  very  equal  in  its  thicknefs.    It  is 
marked  on  the  infide  by  a  fpine,  or  prominent  line, 
^       which  divides  the  hollow  of  the  bone  into  two  equal 
^'       parts,  and  gives  rife  to  a  membranous  partition, 
^         which  divides  and  fupports  the  hemifpheres  of  the 
brain.    It  is  marked  on  its  external  furface  by  thofe 
high  ridges  on  which  the  eye-brows  are  placed,  and 
by  two  prominences,  which  are  hollow  caverns,  nam- 
'^'^  ^  ed  the  SINUS  (or  cavities)  of  the  frontal  bone.    It  is 

irregular  only  in  its  orbitary  plates,  which  are  the  two 
thin  and  delicate  lamellse  that  depart  from  the  gene- 
ral direction  of  the  bone,  and  Hand  out  horizontally, 
fo  as  to  form  a  part  of  the  focket  for  the  eye,  or,  as 
it  were,  a  roof  defending  the  upper  part  of  the  eye, 
and  a  floor  for  fupporting  the  lower  part  of  the  brain  ; 
and  thefe  two  arbitary  plates  leave  an  open  fpace,  in 
which  is  incafed  the  chief  part  of  the  sethmoid  bone. 
The  firll  point  to  be  remarked,  is  the  superciliary 
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I  RIDGE,  on  which  the  eye-brows  are  placed:  It  is  a  Plate  il 
prominent  arched  hne,  correfponding  in  fize  and^'^"'" 
length  with  the  eye-brow  which  it  fupports  :  It  is 
the  origin  of  the  frontal  mufcles ;  in  this  line,  the 
nteguments  adhere  very  ftrongly,  by  many  arteries  r. 
which  perforate  the  bone,  w^hich  are  properly  the  nu- 
tricious  arteries  of  this  part  of  the  bone;  and  we 
find  all  over  the  fuperciliary  ridge  many  fmall  holes 
through  which  thefe  arteries  had  paffed.     Among  ~| 
thefe,  there  is  one  hole  which  is  larger,  and  which  is  ; 
diftinguiflied  from  the  reft ;  for  its  ufe  is  not  like  .the 
others,  to  tranfmit  arteries  to  the  bone,  but  to  give 
paflage  to  a  fmall  artery  which  comes  out  from  the 
orbit,  to  mount  over  the  forehead.    Sometimes  this 
artery  turns  freely  over  the  border  of  the  orbit,  and 
makes  no  mark,  or  but  a  flight  one  :  often  lying 
clofer  upon  the  bone,  it  forms  a  notch ;  but  moft 
commonly,  in  place  of  turning  fairly  over  the  edge 
of  the  orbit,  it  pafles  obliquely  through  the  fuper- 
cihary  ridge,  and,  by  perforating  the  bone,  makes 
a  hole :  This  hole  is  named  the  superciliary  hole.  z. 
The  artery  which  comes  from  the  eye  to  go  out  up- 
on the  forehead  is  named,  where  it  paifes  the  fiiperci- 
Ijary  artery  and  higher  up  upon  the  forehead,  the 
frontal  artery  :  it  eftablifhes  a  communication  betwixt 
the  internal  arteries  of  the  eye,  and  the  external  ar- 
teries of  the  forehead  and  temple ;  it  carries  along 
with  it  a  fmall  nerve  from  the  eye,  which,  going  al- 
fo  out  upon  the  forehead,  is  named  fuperciliary  or 
frontal  nerve.    We  are  alw^ays  warned  of  the  danger 
of  wounding  arteries  where  they  pafs  through  bones  ; 
and  ft  range  ftories  are  told  of  the  terrible  bleedings 

■which 
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Plate  II,  which  have  arifen  from  this  artery,  wounded  near  its 
Fig.  1.  &  II.  j^^j^^  convulfions,  palfies,  and  lofs  of  fight, 

which  have  arifen  from  the  accidents,  wounds,  or  la- 
cerations of  this  frontal  nerve ;  ftories  delivered  on 
fuch  authorities  as  we  dare  not  refufe,  and  yet  cannot 
eafily  believe. 

This  orbitary,  or  fijpercihary  ridge,  ends  by  two 
procefles,  which,  forming  the  angles  of  the  eye,  are 
i^amed  the  angular  processes.    The  frontal  bone 

ig.i.3.    has  therefore  four  angular  procelTes  :    i.  The  two 
internal  angular  procefles,  forming  the  internal  angles 

4.  of  the  eyes ;  and,  2.  The  two  external  angular  pro- 
cefles which  form  the  external  angles  of  each  eye. 
Behind  each  external  angular  procefs,  the  bone  lies 

5.  flat,  and  funk  into  a  hollow  which  lodges  the  tem- 

6.  poral  mufcles ;  and  betwixt  the  two  internal  angular 
procefl^es  there  is  the  nasal  point  or  process.  This 
nafal  procefs  is  a  fmall  fharp  projeding  point,  which 
is  exadlly  in  the  middle  of  the  bone,  occupying  that 
fpace  which  is  betwixt  the  two  internal  angular  pro- 
eflfes.  It  is  very  irregular  and  rough  all  round  its 
root,  for  fupporting  the  two  fmall  nafal  bones ;  and 
this  gives  them  a  firm  feat,  and  fuch  a  hold  upon  the 
root  of  the  forehead,  that  they  will  be  fooner  broken 
than  difplaced. 

Fig.  i.  7.  At  the  inner  end  of  the  fupercihary  ridge,  is  that 
bump  which  marks  the  place  of  the  frontal  finus, 
which  alfo  indicates  their  fize ;  for  where  this  rifing  is 
not  found,  the  finufes  are  awanting,  or  are  very  fmall; 
but  this  is  no  fure,  nor  abfolute  mark  of  the  prefencc 
of  thefe  finufes,  which  often,  in  the  flatteft  foreheads, 
are  not  entirely  awanting. 
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The  finufes  *  of  the  os  frontls  are  two  in  number,  Plate  rr. 
one  on  either  fide  above  the  root  of  the  nofe  :  They  ^g^' 
are  formed  hy  a  receding  of  the  two  tables  of  the 
I  IkuU  from  each  other  :  they  are  formed  at  firft  with 
tthe  common  cancelh,  and  at  firft  they  refemble  the 
■  common  cancelli,  as  if  they  were  only  larger  cells: 
:  gradually  they  enlarge  into  two  diftinft  cavities,  of- 
rten  of  very  confiderable  fize,  going  down  into  the 
rorbitary  plate,  or  fide  ways  into  the  orbitary  ridge,  or 
I  upwards  through  one  half  of  the  frontal  bone;  and  j 
IRuifch  had,  in  a  giantefs  (puella  gigantica),   feen  j 
tthem  pafs  the  coronal  future,  and  extend  fome  way  in^  - 
tto  the  parietal  bones. 

The  two  finufes  of  either  fide  are  divided  by  a 
f  partition;  but  ftill  they  communicate  by  a  fmall  hole  : 
!  fometimes  the  partition  is  almoft  aw^anting,  and  there 
lare  only  croflings  of  the  common  lamellated  fub- 
■ftance ;  and  though  the  communication  with  one  ano- 
'  ther  is  not  always  found,  they  never  fail  to  communi- 
:  cate  with  the  nofe :  This  indeed  feems  to  be  their  chief 
ufe  ;  for  the  frontal  finufes  are  the  beginning  of  a  great 
-.train  of  cells,  which,  commencing  thus  in  the  frontal 
l:bone,  extend  through  the  aethmoidal,  fphenoidal  and 
rmaxillary  bones,  fo  as  to  form  an  organ  of  great  extent 

and 


^  The  word  Sinus  is  ufed  in  twotfenfes  :  we  call  the  cavities 
oor  cells,  within  the  fubftance  of  a  bone,  the  finufes  of  that  bone  j 
las  the  finufes  of  the  forehead,  of  the  fphenoid,  aethmoid,  or  maxil- 
I  lary  bones :  we  call  alfo  certain  great  veins  by  the  fame  name  of 
"finufes  :  Thus  the  great  veins  being  enlarged  where  they  approach 
'  the  heart,  and  the  veins  being  particularly  large  in  the  brain  and 
ithe  womb,  we  call  them  the  finufes  of  the  heart,  of  the  brain, 
i^nd  of  the  womb. 
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Plate  II.  and  ufe  belonging  to  the  nofe;  but  perhaps  not  fo  much 
s!^"  for  extending  the  organ  of  fmeUing,  as  for  making  a 
more  fonorous  voice  :  for  we  have  no  proof  that  the 
linufes  are  part  of  the  organ  of  fmell  j  unlefs  we  fliould 
accept  of  this  as  a  proof,  that,  by  fmelhng  of  ftrong 
'Tolatilcs,  pain  fhoots  upwards  into  the  forehead ; 
though,  by  the  fame  rule,  the  eyes  fhould  be  alfo  a 
part  of  the  fame  organ,  lince  they  are  pained,  and  | 
tears  begin  to  flow  :  but  we  do  know  that  they  belong 
to  the  voice,  and  raife  its  tone,  for  we  feel  the  trem-  i 
bling  note  refound  through  all  thefe  cells,  fo  that  the  |! 
voice  is  fonorous  while  they  are  free  ;  is  damped  when 
the  linufes  are  opprelTed  by  their  membranes  being  : 
thickened  by  cold ;  or  is  almoft  fupprefled  when  the 
linufes  are  entirely  clofed ;  or  when,  by  venereal  ul- 
cers, the  curtain  of  the  palate  is  confumcd,  no  part 
of  the  voice  pafling  upwards  into  the  nofe,  it  is  almoft 
loft. 

This  has  given  rife  to  a  very  common  miftake  :  that 
as  thefe  linufes  are  awanting  in  the  child  whofe  fore- 
head is  flat,  as  they  enlarge  gradually,  and  are  fully  |! 
formed  about  the  fifteenth  year,  the  vox  rauca,  the 
breaking  of  the  voice,  which  is  obferved  about  that 
time,  muft  be  owing  to  the  evolution  of  thefe  cells : 
But  the  female  voice  does  not  undergo  the  fame 
change  by  the  evolution  of  thefe  cells;  and  caftra- 
tion,  which  furely  can  Kave  no  effeft  on  thefe  cavi- 
ties, keeps  down  the  eunuch's  to  the 'treble  key  of  j 
the  female  voice.  The  miftake  hes  in  fuppofing 
thefe  cavities  to  raife  the  tone  or  note  in  which  we 
fpeak,  while  they  only  add  clearnefs  and  ftrength : 
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The  membrane  which  hnes  thefe  cavities  is  thin,  ex-Pi=^« 
quifitely  fenlible,  an&  is  a  cominuation  of  the  com- 
mon membrane  of  the  throat  and  nofe.  A  thin  hu- 
mour is  poured  out  upon  its  furface  to  moiften  it  and 
keep  it  right.  This  the  ancients  did  not  confider  as 
a  mere  lubricating  fluid,  but  as  a  purgation  of  the 
brain,  drawn  from  the  petuitary  gland,  which  could 
not  be  diminifhed  without  danger,  and  which  it  was 
often  of  confequence  to  ptomote. 

They  are  fubjedl  to  one  accident  chiefly,  viz.  m- 
fefts,  which  neftle  there,  and  produce  inconceivable 
diftrefs  ;  and  it  is  particular,  that  they  more  frequent- 
ly lodge  in  the  frontal  finufes,  than  in  the  cavities  of 
any  of  the  other  bones.    In  flieep  and  dogs,  fuch  iil- 
fefts  are  very  frequent,  as  in  feeking  their  food,  they 
carry  their  nofe  upon  the  ground ;  and  it  has  beefi 
proved,  or  almoft  proved,  that  in  man  they  arife  from 
a  like  caufe.    Indeed  what  can  we  fuppofe,  but  that 
they  get  there  by  chance  ;  thus,  a  man  having  flept  m 
barns,  was  afflided  with  dreadful  diforders   in  tht 
forehead,  which  were  reheved  upon  difcharging  from 
the  nofe,  a  worm  of  that  kind  which  is  peculiar  to  fpoil- 
ing  corn;  while  others  have  had  the  complaint,  by  fleep- 
ing  upon  the  grafs.  But  there  is  fomething  very  particu- 
lar in  this,  that  far  the  greater  number  of  thefe  worms 
have  been  of  the  centipede  kind ;  generally  long,  an 
inch  in  length,  with  one  hundred,  or,  according  to  Lin- 
nseus,  one  hundred  and  twelve  feet,  and  not  unfre- 
quently  covered  with  hair.    There  ate  reports  which 
feem  to  prove,  that  fome  have  died  of  this  complaint, 
and  in  a  very  miferable  way.  In  many  cafes  it  has  been 
attended  with  delirium ;  and  in  almofl  every  initance  it 

H  1^^? 


58 


DESCRIPTION  OF  THE 


Plate  II.  has  continued  for  years.  No  wonder,  tken,  that  Uie 
trepaning  of  thefe  finufes  has  been  often  propofed; 
but  I  hare  never  read  of  a  well  marked  cafe,  fo  that 
we  could  be  alTured  before  hand,  of  finding  worms  : 
They  have,  in  moft  cafes,  been  difcovered  rather  by 
chance.  The  patient  might  be  relieved  on  eafier 
terms,  by  the  injedion  of  aloes,  aflafoetida,  myrrh,  the 
ufe  of  fnuff  or  fmoaking,  and  preffing  the  fumes  up- 
wards into  the  nofe.  Much  ihould  be  tried,  before 
undertaking  a  dangerous  pperatiqn  ori  fuch  flender 
proofs. 

It  may  be  right,  in  cafes  of  fra6lures,  to  decline  ap- 
plying the  trepan  above  the  finufes,  unlefs  a  fradlure 
cannot  be  raifed  in  any  eafier  way  ;  and  we  muft  be, 
efpecially  careful,  to  diftinguilh  a  fradure  of  the  out- 
er table  only,  from  entire  fi-adures  of  this  bone.  For 
Palfin  fays,  that  the  outer  table  being  broken,  and  the 
natural  mucus  of  the  linus  being  corrupted  and  flow- 
ing out,  has  been  miftaken  for  the  fubflance  of  the 
brain  itfclf.  And  Paree,  who  firfl  gives  this  caution, 
affirms,  "  that  he  had  feen  furgeons  guilty  of  this  mif- 
"  take,  applying  the  trepan,  and  fo  killing  their  unhap- 
"  py  patients." 
Fig.  ii.  The  SPINE  or  ridge  which  runs  upon  the  internal 
^'  furface  of  the  frontal  bone,  is  to  be  obferved,  as  it 
gives  a  firm  hold  to  the  falx,  or  that  perpendicular 
membrane,  which,  running  in  the  middle  of  the  head, 
divides  and  fupports  the  brain.  This  is  more  or  lefs 
prominent  in  different  fkulls,  and  according  to  the  age. 
The  fpine  is  more  prominent  at  its  root ;  but  as  it  ad- 
vances up  the  forehead,  it  decreafes,  and  often  ends 
!  in  a  groove.  The  fpine  gives  firm  hold  for  the  falx,  and 
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the  groove  lodges  the  great  longitudina:!  finus,  or  in  Plate  il 
other  words,  the  great  vein  of  the  brain,  which  runs 
along  the  head,  in  the  courfe  of  the  perpendicular  par- 
tition, or  falx.  At  the  root  of  this  fpine,  there  is  a  fmall 
blind  hole,  which  will  juft  admit  a  pin  ;  it  is  named 
bhnd,  becaufe  it  does  not  pafs  quite  through  the  bone, 
^nd.the  beginning  of  the  falx,  dipping  down  into  this 
hole,  gets  a  firmer  hold.  The  ancients,  thinking  that 
this  hole  defcended  through  both  tables  into  the  nofe, 
believed,  that  the  dangerous  and  ungoVerna;ble  bleed- 
ings at  the  nofe,  muft  be  through  this  hole,  and  from 
the  fore  end,  or  beginning  of  the  longitudinal  finus. 

The  ORBiTARY  PROCESS,  is  the  lafl  remarkable  point 
of  the  frontal  bone.  The  orbitary  procefles  are  two  thin  Fig.  i.  &n. 
plates,  departing  froiti  the  general  direction  of  the  bone, 
andftandinginwardsat  right  angles :  They  cover  the  eye, 
and  fupport  the  brain.  By  the  continual  rolling  of  the 
eye,  and  the  preflure  of  the  brain,  they  are  extremely 
thin  and  tranfparent ;  the  rolling  of  the  eye,  makes 
them  exquifitely  fmooth  below,  and  on  their  upper 
furfaceSj  they  are  imprefled  with  the  frequent  convo- 
lutions of  the  brain  ;  fo  that  a  wound  through  the  eye, 
endangers  more  than  the  eye  ;  for  it  pafles  eafily  for- 
ward into  the  brain,  and  is  inftantly  fatal ;  it  is  the 
aim  of  the  fencer,  and  we  have  known  in  this  country,- 
a  yonng  man  killed  by  the  pufli  of  a  foil,  which  had 
loft  its  guard. 

Upon  the  orbitary  plate,  and  juft  under  the  fuper- 
ciliary  ridge,  there  are  two  deprefl[ions  in  the  focket 
of  each  eye  :  the  one  is  very  fmall,  and  deeper  at  the 
inner   corner  of  the  eye,  under  the  orbitary  hole^ 

H  ij  which 
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Plate  11.  which  is  the  mark,  of  the  fmall  cartilaginous  pully, 
in  which  the  tendon  of  one  of  the  mufcles  of  the 
eye  plays;  the  other,  a  more  gentle  and  difFufed 
hollow,  lies  under  the  external  angular  procefs,  is  not 
deep,  but  is  wide  enough  to  receive  the  point  of  a  fin- 
ger, and  is  the  place  where  the  lachrymal  gland  lies, 
that  gland  which  fecrets  the  tears,  and  keeps  the  eye 
moift. 

Fig.iii.        PARIETAL  BONE  ^The  parietal  bones  form 

much  the  greater  ftiare  of  the  cranium  :  they  are  more 
expofed  than  any  others,  ar^  the  moft  frequently  bro- 
ken, and  the  moft  eafily  trepanned ;  for  the  parietal 
bones,  are  more  uniform  in  their  thicknefs,  and  more 
regular  in  their  two  tables  and  diploe,  than  any  others. 
But  the  accidental  varieties  of  pits  and  depreffion, 
are  very  frequent  in  them  and  the  finus  or  great  vein, 
and  the  artery  which  belongs  to  the  membranes  of  the 
brain,  both  make  their  chief  impreflions  upon  this 
bone. 

The  bone  is  very  nearly  of  a  fquare  form,  furround- 
13.  edby  deeply  ferrated  edges,  which  unite  them  with  each 
other,  and  with  the  occipital  and  frontal  bones.  All 
the  corners  of  this  bone  are  obtufe,  except  that  one 
which  hes  in  the  temple,  and  which,  running  out  to  a 
greater  length  than  the  other  corners,  is  fometimes 
aj.  named  the  spinous  process  of  the  parietal  bone,  though 
there  can  be  no  true  procefs  in  a  bone  fo  regular  and 
flat.  The  lower  edge  of  the  bone  is  a  neat  femi- cir- 
cle, which  joins  the  parietal  to  the  temporal  bone  ;  and 
the  edge  of  each,  is  fo  flaunted  off,  that  the  edge  of 

the 
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the  temporal  overlaps  the  edge  of  the  parietal,  with  a  Pht?  ii.. 
thin  fcale,  forming  the  Iquamous  luture.    About  an  14. 
inch  above  the  fquamous  future,  there  is  a  femicircular 
ridge,  where  the  bone  is  particularly  white  and  hard  5 
and  rays  extend  downwards  from  this,  converging  to- 
wards the  jugura.    The  white  femicircular  line  re- 
prefentsthe  origin  of  the  temporal  mufcle  ;  and  the  ^^.b. 
converging  hues  exprefs  the  manner  in  which  the  fibres 
of  the  mufcle  are  gathered  into  a  fmaller  compafs,  to 
pafs  under  the  jugum,  or  arch  of  the  temple.  The 
fagittal  future,  or  meeting  of  the  two  parietals,  is  mark- 
ed with  a  groove  as  big  as  the  finger,  which  holds  the 
longitudial  finus,  or  great  vein  of  the  brain  ;  but  the  Piate_v. 
groove  is  not  fo  diftindtly  feen,  unlefs  the  two  bones 
are  put  together ;  for  one  half  of  this  flat  groove  be- 
longs to  each  bone.  1 

The  great  artery  of  the  dura  mater  touches  the 
bone  at  that  angle  of  it  which  hes  in  the  temple.  It 
traverfes  the  bone  from  corner  to  corner,  fpreading 
from  the  firft  point,  like  the  branches  of  a  tree :  it  beats  ^^^^^J^' 
deep  into  the  bone  where  it  firft  touches  it ;  but  where  17- 
it  expands  into  branches,  its  impreffions  are  very, 
flight ;  commonly  it  makes  a  groove  only,  but  fome- 
times  it  is  entirely  buried  in  the  bone;  fo  that  at  the 
lower  corner  of  the  parietal,  we  cannot  efcape  cutting 
this  veffel,  if  we  are  forced  to  operate  with  the  trepan. 

There  is  but  one  hole  in  the  parietal  bone :  it  is 
fmall  and  round,  is  within  one  inch  of  the  meeting  of 
the  lambdoidal,  and  fagittal  futures,  and  gives  paffkge 
to  a  fmall  external  vein,  which  goes  inwards  to  the 
finus,  and  to  a  fmall  artery  which  goes  alfo  inv/ards 
to  the  dura  mater,  or  rather  to  the  falx. 


62  DESCRlPtlON  OF  TH^ 

Plate  I.  The  meeting  of  the  frontal  and  parietal  bones,  being 
^' imperfedl:  in  the  child,  leaves  that  membraneous  intefl- 
ice,  which  by  fome,  is  named  folium  or  foUiolum,  from 
its  refembling  a  trefoil  leaf,  and  was  named  by  the  an- 
cients hypothetically,  bregma,  fons  *,  or  fountain ;  | 
they  thinking  it  a  drain  of  moiflure  from  the  brain ; 
and  fo  the  parietal  bones  are  named  ofla  bregmatis. 

Plat.  II.  OS  OCCIPITIS,  has  alfo  the  names  of  OS  memorial, 
and  OS  nervofum.  Itisthe  thickeft  of  the  cranial  bones, 
but  is  the  leaft  regular  in  its  thicknefs,  being  tranfpar- 
ent  in  fome  places,  and  in  others  fweUing  into  ridges 
of  very  firm  bone.  It  gives  origin  or  infertion  to  ma- 
ny of  the  great  mufcles,  which  move  the  head  and 
neck ;  it  fupports  the  back  part  of  the  brain,  con- 
tains the  cerebellum  or  lelTer  brain,  tranfmits  the 
fpinal  marrow,  and  is  marked  with  the  conflux  of  the 
chief  finufes,  or  great  veins  of  the  brain. 

The  EXTERNAL  SURFACE  is  exceedingly  irregular,  by 
the  impreflions  of  the  great  mufcles  of  the  neck  :  For 
firft  the  trapezius  and  complexus,  two  great  external 
mufcles  of  the  neck  and  head,  have  their  chief  hold 
upon  the  occipital  bone,  by  which  there  is  formed  one 
^-  great  tranfverfe  fpine.  Below  thefe  again,  the  redi  muf- 
cles, two  fmall  and  deep  mufcles  of  the  head  and 
3.  neck,  make  another  tranfverfe  fpine  below  the  firft  : 
fo  that  there  is  a  double  tranfverfe  fpine  ;  and  the  in- 
terftice  betwixt  the  mufcles  of  the  oppofite  fides,  leaves, 
of  courfe,  a  prominent  ridge  or  fpine,  which,  running 
from  above  downwards,  crofles  the  firft  ridges,  and 

makes 

*  The  word  pulfatllis,  or  fons  pulfatilis.  or  beating  fountain  was, 
added,  becauf«  we  feel  the  beating  of  the  arteries  of  the  brain  there. 
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makes  a  crofs  called  the  crucial  fpine  ;  and  in  a  ftrong  P|atc  n. 

Pig,  jv « 

ir.an  advanced  in  years,  where  the  ridges  and  hollows  3. 
are  ftrongly  marked,  the  point  where  thefe  ridges  crofs, 
is  fo  very  prominent,  as  to  be  named  the  posterior  4. 
TUBEROSITY  of  the  occipital  bone. 

The  INTERNAL  SURFACE.  Oppofitc  to  thefe  ridges,  "^k-  v. 
there  are  limilar  crucial  ridges  within ;  but  more  regu- 
lar, fmooth,  and  equal,  and  making  only  one  tranfverfe 
line.  The  tentorium  cerebello  fuper-extcnfum,  is  a 
diaphragm  or  tranfverfe  partition,  which  crofles  the 
IkuU  at  its  back  part ;  cuts  off  from  the  reft  of  the  cra- 
nium the  hollow  of  the  occipital  bone,  appropriates 
that  cavity  for  the  cerebellum,  and  defends  the  cere-  . 
bellum  from  the  weight  and  prefTure  of  the  brain. 
This  tentorium,  or  tranfverfe  membrane,  is  attach- 
ed to  the  GREAT  INTERNAL  RIDGE  of  the  occipital  bonc.  s- 
In  the  angle  where  this  membrane  is  fixed  to  the 
ridge,  lies  the  great  finus  or  vein,  which  is  called  longi- 
tudinal finus,  while  it  is  running  along  the  head  ;  but 
the  fame  finus,  dividing  in  the  back  of  the  head,  into 
two  great  branches,  changes  its  name  with  its  direction  5 
and  the  forkings  of  the  veflel,  are  named  the  right  and 
left  lateral  linufes,  which  go  down  through  the  ba- 
lls of  the  fkull  \  and  being  continued  down  the  neck, 
are  there  named  the  great  or  internal  jugul^  veins. 
This  forking  of  the  longitudinal,  into  the  lateral  finu- 
fes, makes  a  triangular  or  tripod-like  groove,  which  ^• 
follows  the  internal  ridges  of  the  occipital  bone  :  and 
above  and  below  the  tranfverfe  ridge,  there  are  form- 
ed four  plain  and  fmooth  hollows.  The  two  upper  ones,  7. 
are  above  the  tentorium,  and  contain  the  backmoft 
lobes  of  the  brain ;  the  two  lower  ones,  are  under  the  s. 

tentorium. 
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^^^^^       tentorium,  and  hold  the  lobes  of  the  cerebellam  or 
little  brain. 

Processes.    The  proceffes  or  projeflions  of  the  oc- 
cipital bone  are  few  and  fimple.    i.  There  is  a  part 
of  the  bone  which  runs  forward  from  the  place  of  the 
foramen  magnum,  Hes  in  the  very  centre  of  the  bafe 
of  the  IkuU,  joins  the  occipital  to  the  fphenoidal  bone, 
and  which,  both  on  account  of  its  place,  (wedged  in  the 
bafis  of  the  flcull),  and  of  its  ftape,  which  is  rather 
fmall,  and  fomewhat  of  the  form  of  a  wedge,  is  named 
Fig.  iv.  c.  the  cuNiFORM,  or  WEDGE-LIKE  PROCESS  of  the  occipital 
bone.  And,  2.  There  are  two  fmall  oval  proceffes,  or 
button-like  projedlions,  which  ftand  off  from  the  fide, 
or  rather  from  the  forepart  of  the  foramen  magnum, 
or  great  hole,  and  which,  being  lodged  in  joints  be- 
longing to  the  upper  bone  of  the  neck,  form  the  hinge 
on  which  the  head  moves.    Thefe  two  proceffes  are 
i      named  the  condyles  of  the  occipital  bone.  They  are 
not  very  prominent,  but  rather  flatened  ;  are  of  an  o- 
val  form,  and  have  their  fore-ends  turned  a  little  to- 
wards each  other;  fo  that  by  this  joint  the  head  mcVes 
diredily  backwards  or  forwards,  but  cainriot  turn  ot 
roU.    The  turning  motions  are  perforttied  chiefly  hf 
the  firft  bones  of  the  neck.   Round  the  root  of  each 
condyle,  there  is  a  roughnefs,  which  ftioWs  where  the 
ligament  ties  this  fmall  joint  to  the  cotrefponding  bone 
of  the  neck. 

rig.  iv.  &     Holes  i .  Thefe  condyles  ftand  juft  on  the  edge  of 

^'  c.  the  FORAMEN  MAGNUM,  or  great  hole  of  the  head, 
which  tranfmits  the  fpinal  marrow,  or  continuation  of 
the  brain  ;  and  the  edges  of  this  hole  (which  is  almoft 
a  regular  circle)  are  turned  and  fraoothed;  a  Httle 

thicker 
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thicker  at  the  lip,  and  having  a  rough nefs  behind  that,  Jj^^^^J^ 
giving  a  firm  hold  to  a  ligament,  which,  departing  v. 
from  this  hole,  goes  down  through  the  whole  cavity 
of  the  fpine,  forming  at  on.ce  a  fheath  for  the  fpi- 
jnal  marrow,  and  a  ligament  for  each  individual  bone* 
There  pafles  down  through  this  great  hole  the  fpinal 
tnarrow,  and  the  vertibral  vein.  There  comes  up 
through  it  the  vertibral  arteries,  which  are  of  great  im- 
portance and  fize  ;  and  a  fmall  nerve,  which,  from  its 
coming  backwards  from  the  fpine  to  affift  certain 
nerves  of  the  brain,  is  named  the  fpinal  acceffary 
nerve. 

2.  The  fecond  hol^  is  placed  a  little  behind  the  ring  ^^ 
of  the  foramen  magnum,  and  juft  at  the  root  of  either 
condyle^  is  found,  and  large,  eafily  found,  and  fome- 
times  it  is  double  ;  it  tranfmits  the  ninth  pair,  or  great 
lingual  nerve. 

3.  There  is  another  hole  fmaller,  and  lefs  regular 
than  this  laft.  It  is  exaftly  behind  the  condyle^  while  g> 
the  lingual  hole  is  before  it.  It  is  for  permitting  a  fmall 
vein,  the  cervical  vein  of  the  neck,  to  enter  and  drop 
its  blood  into  the  great  lateral  fmus ;  but  often  it  is 
not  formed,  and  this  trifling  vein  gets  in  by  the  great 
occipital  hole. 

4.  We  lhall  defcribe  with  the  temporal,  bone  that 
wide  hole  which  is  common  to  the  temporal  and  oc-  i, 
cipital  bones,  and  which  tranfmits  the  grcat  lateral 

>j(inus. 

TEMPORAL  BONE.— The  temporal  bone  is,  in  Plate  iv. 

Fig  i,  ^ 

the  child,  two  bones ;  which  retain  their  original  ^ 
names  of  pars  petrofa  and  pars  fquamofa.    The  whole 

I  bone 
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«iiite  IV.  bone  is  very  irregular  in  its  thicknefs,  and  hollow?, 
rig.  1-  St  11.        proceffes.    The  pars  squamosa  is  a  thin  or  fcaly 

a.  part ;  rifes  like  a  fliell  over  the  lower  part  of  the  pa- 
rietal bone,  and  is  fmoothed  and  flattened  by  the 
rubbing  of  the  temporal  mufcle.    The  pars  petrosa, 

b.  often  named  os  lapidosum,  or  ftony  bone,  is  hard,  ir- 
regular, rocky  ;  jutts  inwards  towards  the  bafis  of  the 
fkull ;  contains  the  organ  of  hearing,  and,  of  courfe, 
receives  and  tranfmits  all  the  nerves  which  are  con- 
nected with  the  ear.  There  is  a  third  portion  of  this 
bone,  viz.  the  occipital  angle,  which  is  thick  and 
hard ;  is  divided  into  cells,  and  forms  thofe  caverns 

c.  which  are  fuppofed  to  be  cliiefly  ufeful  in  reverbe- 
rating the  found. 

The  fquamous  part  is  grooved,  to  make  the  fqua- 
mous  future  ;  is  fcolloped  or  fringed  ;  and  exceeding- 
ly thin  on  its  edge  ;  it  is  radiated,  in  confequence  of 
its  original  offification  fliboting  out  in  rays.  The 
petrous  part  again  is  triangular,  unequal  by  the  ca- 
vities of  the  ear ;  it  has.  a  very  hard,  fliining,  polilhed 
like  fiirface  ;  exceeded  in  hardnefs  by  nothing  but  the 
enamel  of  the  teeth.  Where  it  projedls  into  the  bafe, 
it  has  feveral  open  points,  which  are  filled  up  W'ith 
cartilaginous  or  ligamentous  fubftance  ;  and  its  occi- 
pital angle  is  connedfed  with  the  other  bones  by  the 
aditamentura  futurae  fquamofas. 
3.  Processes,  i.  The  zygomatic  process  rifes  broad 
and  flat  before  the  ear ;  grows  gradually  fmaller  as  it 
ilretches  forward  to  reach  the  cheek-bone  :  it  forms 
with  it  a  zygoma,  yoke,  Or  arch  of  the  temple,  under 
which  the'  temporal  mufcle  plays.  The  temporal 
mufcle  is  ftrengthened  by  a  firm  covering  of  tendon, 

which 
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which  ftretchas  from  the  upper  edge  of  this  zygoma  ^ijateiv. 
to  the  white  line  on  the  parietal  bone  ;  and  feveral 
iiiufcles  of  the  face  arife  from  the  lower  edge  of  the 
zygoma,  particularly  one  named  maffeter,  which  moves 
th^  jaw ;  and  one  named  zygomaticus,  or  diftortor 
oris,  becaufe  it  draws  the  angle  of  the  mouth.  The 
zygomatic  procefs  is  united  by  a  fhort  future  to  the 
cheek  bone. 

1.  The  STYLOID  PROCESS,  is  fo  named  from  a  flight  2.. 
refemblance  to  the  ftylus,  or  point  with  which  the 
ancients  engraved  their  writings  on  tables  of  wax.  It 
is  cartilaginous  long  after  birth  ;  even  in  the  adult,  it 
is  not  completely  formed  ;  it  is  exceedingly  dehcate 
and  fmall ;  and  when  its  cartilaginous  point  is  fairly 
offified,  as  in  old  men,  it  is  fometimes  two  inches 
long.    It  ftands  obliquely  out  from  the  bafis  of  the 
head,  and  is  behind  the  jaws ;  fo  that  it  gives  con- 
venient origin  to  a  ligament  which  goes  downwards 
to  fupport  the  os  hyoides,  or  bone  of  the  tongue  ;  and 
it  is  the  origin  of  many  curious  mufcles,  chiefly  of 
the  throat  and  jaws.  One  flender  mufcle  going  down- 
wards from  rhe  ftyloid  procefs,  and  expanding  over 
the  pharynx,  is  called  ftylo-pharyngeus ;  one  going 
to  the  OS  hyoides,  is  the  ftylo-hyoideus  ;  one  going  to 
the  tongue,  is  the  ftylo-glofllis  :  and  fince^the  procefs 
is  above  and  behind  thefe  parts,  the  mufcles  muft  all 
pull  backwards  and  upwards,  raifing  according  to 
their  infertions,  one  the  pharynx,  another  the  os 
hyoides,  another  the  tongue. 

3.  Processus  vaginalis  Atill  not  be  eafily  found,  3v 
nor  acknowledged  as  a  procefs ;  for  it  is  only  a  fmall 
lifing  of  a  ridge  of  the  bone,  with  a  rough  and  bro- 

1  ij  l^en. 
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Fig!i/&ii.  edge,  on  the  middle  of  which  the  ftyloid 

procefs  ftands :  it  is,  in  fhort,  the  root  of  the  ftyloid 
procefs  which  anatomifts  have  chofen  to  obferve, 
though  it  gives  origin  to  no  particular  part ;  and 
which  they  have  named  vaginahs,  as  if  it  refembled  a 
flieath  for  the  ftyloid  procefs. 

Fiff.  ii.  4.  4-  Mastoideus,  or  mammillaris,  is  a  conical  nip- 
ple-like bump,  like  the  point  of  the  thumb  ;  it  pro- 
jects from  under  the  ear,  and  is  eafily  felt  with  the 
finger  without ;  it  is  hollow,  with  many  cells  which 
enlarge  the  tympanum,  or  firft  cavity  of  the  ear,  and 
are  thought  to  reverberate  and  ftrengthen  the  found. 
Under  its  root,  there  is  a  deep  and  rough  rut  which 
gives  a  firm  hold  to  the  firft  belly  of  the  digaftric 
mufcle  ;  and  the  point  or  nipple  of  this  procefs  is  the 
point  into  which  the  maftoid  mufcle  is  inferted  from 
before  ;  and  the  complexus  obliquus  and  trachelo- 
raaftoidaeus  mufcles  from  behind.  It  has  been  pro- 
pofed  of  late  years,  that,  in  certain  cafes  of  deafnefs, 
We  fhould  open  this  part  with  the  trepan. 
5.  5.  The  AUDITORY  PROCESS  is  juft  the  outer  margin 
of  the  hole  of  the  ear.  It  is  in  a  child  a  diftincT:  ring, 
which  is  laid  upon  the  reft  of  the  bone.  The  mem- 
brane of  the  ear  is  extended  upon  this  ring,  hke  the 
head  of  a  tambour  upon  its  hoop,  whence  this  is 
name4  the  circle  of  the  tambour  by  the  French,  and  by 
us  the  drum  of  the  ear.  In  the  adult,  this  ring  is  fairly 
united  to  the  bone,  and  is  named  the  proceflus  audi- 
torius ;  and  may  be  defined  a  circle,  or  ring  of  bone, 
with  a  rough  irregular  edge  ;  the  druiii  or  membrane 
6f  the  ear  is  extended  upon  it,  and  the  cartilaginous 
tube  of  the  ear  is  fixed  to  it ;  and  this  ring  occupies 

the 
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the  fpace  from  the  root  of  the  mamillary  to  the  root 
of  the  zygomatic  procefs. 

Holes.  The  temporal  bone  is  perforated  with 
many  holes,  each  of  which  relates  to  the  organ  of 
hearing  ;  feme  for  permitting  nerves  to  enter ;  others 
to  let  them  out ;  others  for  the  free  pafFage  of  air  to 
the  internal  ear. 

1.  The  MEATUS  AUDITORIUS  EXTERNUS  (the  circlc  of  Fig. I.  a. 

which  has  been  defcribed),  is  covered  with  the  mem- 
brane of  the  drum,  and  communicates  the  vibratory 
motion  of  the  air  for  moving  and  exciting  the  inter- 
nal organs. 

2.  The  MEATUS  AUDITORIUS  INTERNUS,  is  that  hole  ^'g- 
by  which  the  auditory  nerves  have  accefs  to  the  ear. 

It  is  a  very  large  hole,  feated  upon  the  back  of  the 
pars  petrofa,  which  is  of  a  triangular  form.    The  hole 
is  at  firft  large,  fmooth,  almoft  a  regular  circle,  with 
a  fort  of  round  lip.    Within  this  are  feen  many  fmall 
holes,  the  meaning  of  which  is  this  :   The  auditory 
nerve  is  double  from  its  very  origin  in  the  brain  :  it 
confifts,  in  fadl,  of  two  diftindl  nerves,  the  portio 
dura,  and  the  portio  moUis.    The  portio  mollis  is  a 
large  foft  and  dehcate  nerve,  which  conftitutes  the 
true  organ  of  hearing ;  and  when  it  is  admitted  into 
the  ear,  it  is  expanded  into  a  thin  web  which  fpreads 
over  all  the  cavities  of  the  ear,  as  the  cochlaea,  femi- 
circular  canals,  &c.    The  portio  dura,  the  fmaller 
part  of  the  nerve,  paffes  indeed  through  the  ear,  but 
it  is  quite  a  foreign  nerve  ;  it  is  not  diftributed  within 
the  ear  ;  it  keeps  the  form  of  a  diftind  cord,  and  paf- 
fmg  through  the  temporal  bone,  it  comes  out  upon 
the  cheek,  where  it  is  expanded ;  fo  that  the  portio 
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^fT  ii^'  ^"'"^      ^  "^^'^^  °^  P^^^"S  through  the  ear, 

but  forming  no  part  of  that  organ.  Thus  the  two 
nerves,  the  portio  dura  and  molUs,  enter  together ; 
they  fill  the  greater  hole,  and  then  they  part :  the 
portio  dura,  entering  by  one  diftindt  hole,  takes  its 
courfe  along  a  4ifl-in6l  canal,  the  aqueduct  of  Fallo- 
pius,  from  which  it  comes  out  upon  the  cheek  ;  while 
the  portio  mollis,  entering  by  many  fmaller  holes  in- 
to the  cochlea,  femicircular  canals,  and  other  internal 
parts  of  the  ear,  is  expanded  in  thefe  cavities  to  form 
the  proper  organ  of  hearing. 
^_  3.  There  is  a  fmall  hole  which  will  admit  the  point 
of  a  pin  upon  the  fore  part  of  the  petrous  bone.  This 
hole  receives  a  fmall  twig  refledled  from  the  fifth  pair 
of  nerves  !  the  nerve  is  as  fmall  as  a  fewing  thread  j 
it  can  be  traced  along  the  petrous  bone  by  a  fmall 
groove,  which  condufls  it  to  the  hole ;  and  when  it 
enters  the  ear,  it  goes  into  the  fame  canal  with  the 
portio  dura,  and  joins  itfelf  to  it. 
Fig.iii.d.  4.  The  hole  by  which  the  portio  dura  pafTes  out 
upon  the  cheek,  is  found  juft  before  the  maftoid,  and 
behind  the  ftyloid  procefs  ;  and,  being  betwixt  the 
two,  it  is  named  the  stylo-mastoid  hole,  and  is  fo 
fmall,  as  juft  to  admit  a  pin. 
Fig.  ii.  e.  5-  The  liolc  for  the  Euftachian  tube  is  very  irregular. 
Plate  V.  No  air  can  pafs  through  the  membrane  of  the  drum  ; 
and  as  air  is  neceflary  within  the  ear,  it  is  conveyed 
upw^ards  from  the  palate  by  the  iter  a  palato  ad 
AUREM,  or,  as  it  is  commonly  called,  the  Eustachian 
TUB.E.  This  tube  is  long,  and  of  a  trumpet  form  ;  its 
mouth,  by  which  it  opens  behind  the  noftril,  is  wide 
enough  to  receive  the  point  of  the  finger ;  it  grows 
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gradually  fmaller  as  it  advances  towards  the  ear  :  it  is 
cartilaginous  in  almoft  its  whole  length  ;  very  little 
of  it  confifts  of  firm  bone  ;  fo  that  the  ftudent,  in  ex- 
amining the  fkull,  will  hardly  find  the  euftachiaii 
tube ;  for  the  cartilage  being  rotten  away,  nothing  is 
left  but  that  end  of  the  canal  that  is  next  the  ear, 
which  open  both  above  and  below,  ragged,  irregular, 
and  broken. 

When  we  have  a  fore  throat,  the  pain  extends  up 
along  this  tube  into  the  ear ;  when  we  have  a  cold, 
■both  our  voice  and  our  hearing  is  hurt ,  the  one  by 
the  fluffing  of  the  finufes,  the  other  by  the  fluffing  of 
the  Euflachian  tube.    When  we  ftiut  the  nofe  and 
mouth,  and  blow  ftrongly,  we  feel  a  crackling  in  the 
car,  as  in  the  place  of  the  Euflachian  tube  ;  when  we 
dive,  we  feel  the  fame,  by  the  condenfation  of  the 
air :  and  fometimes  by  forcing  the  air  flrongly  up- 
wards through  the  ear,  or  by  vomits,  obftruftion  of 
the  Euflachian  tube,  and  the  deafnefs  which  attends 
that  accident,  are  very  fuddenly,  and,  we  may  fay, 
violently  removed  ;  or  fometimes  the  cure  is  attempt- 
ed by  fyringing,  or  by  cleamng  the  mouth  of  this 
tube  with  a  probe,  jufl  as  we  do  the  external  ear. 

The  other  holes  do  not  relate  to  the  ear,  and  are 
chiefly  for  tranfmitting  the  great  blood  veffels  of  the 
brain; 

I.  The  CAROTID  ARTERY,  the  chief  artery  of  the 
brain,  enters  into  the  Ikull  near  the  point  of  the  pe- 
trous bone,  and  jufl  before  the  root  of  the  ftyloid  pro- 
cefs.  The  artery  goes  firft  diredly  upwards,  then  o- 
bhquely  forwards  through  the  bone,  and  then  again 
upwards,  to  emerge  upou  the  infide  of  the  Ikull ;  fo 

that, 
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?!ate  iii.  that  the  carotid  makes  the  form  of  an  Italic  S,  when 

Jig.  ii,       .  , 

it  is  paffing  through  the  fubftance  of  the  bone;  and, 
in  place  of  a  mere  hole,  we  find  a  fort  of  fhort  canal, 
wide,  a  Uttle  crooked,  and  very  fmooth  within.  There 
feems  to  be  a  particular  defign  in  this  angle,  which 
jhe  artery  is  forced  to  make  :  perhaps  it  is  defigned  to 
abate  the  violence  with  which  the  blood  would  drive 
forwards  into  the  brain ;  for  in  many  of  the  lower  ani- 
mals, there  are  ftill  more  particular  provifions  than 
this,  the  artery  being  prevented  from  entering  the 
brain  in  one  great  trunk,  by  a  curious  divifion,  into 
many  branches,  which  meet  again.  It  is  at  this  parti- 
cular point  that  we  are  fenfible  in  our  own  body  of  the 
beating  of  thefe  two  great  arteries ;  and  Haller  is  at 
pains  to  inform  us,  that,  during  a  fever,  he  felt  this 
beating  in  a  very  diftreffing  degree. 
9.  2.  The  GREAT  LATERAL  SINUS  comcs  out  through 
the  temporal  bone,  to  form  the  internal  jugular  vein. 
The  courfe  of  the  finus  may  be  eafily  traced  by  the 
groove  of  the  occipital  bone  downwards,  behind  the 
pars  petrofa :  there  alfo  it  makes  a  deep  groove,  and 
ends  with  a  large  inteftine-Hke  turn,  which  makes  a 
large  cavity  in  the  temporal  bone,  big  enough  to  re- 
ceive the  point  of  the  finger.  The  finus  pafles  out, 
not  by  any  particular  hole  in  the  temporal  bone,  but 
Plate  VL  ty  what  is  called  a  common  hole,  viz.  formed  one  half 
by  the  temporal,  and  one  half  by  the  occipital  bone. 
This  hole  is  very  large ;  is  lacerated  or  ragged  hke.  It. 
is  fometimcs  divided  into  two  openings,  by  a  fmall 
point,  or  fpine  of  bone.  The  larger  opening  on  one 
fide  of  that  point  tranfiiiits  the  great  finus,  where  it 
begins  to  form  the  jugular  vein ;  and  the  fmaller  open- 
ing 
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ing  traiiimits  the  eighth  nerve  of  the  flcull,  or  par  va-^^^*''^^' 
gum  which  goes  down  towards  the  ftomach,  along 
with  the  jugular  vein. 

There  is  a  fmall  furrow  upon  the  very  angle  or^^s-"-''* 
ridge  of  the  petrous  bone,  which  is  made  by  a  fmall 
vein  of  the  brain  going  towards  the  end  of  the  lateral 
linus. 

3.  There  is  a  fmall  hole  on  the  outfide  of  this  bone,  ^'S  ^• 
in  the  occipital  angle  ;  or  rather  the  hole  is  oftener 
found  in  the  line  of  the  future  (the  additamentum  fu- 
tur£E  fquamofcc).  Sometimes  it  is  in  the  occipital  bone; 
or  fometimes  it  is  awanting  :  it  tranfmits  a  trifling  vein 
from  without,  into  the  great  finus,  or  a  fmall  artery 
going  to  the  dura  mater. 

•  That  hollow  under  the  root  of  the  zygomatic  pro- 
cefs,  which  lodges  the  hinge  of  the  jaw-bone,  muft  be 
deferibed  along  with  the  lower  jaw. 

The  ETHMOID  BONE— Is  perhaps  one  of  the  Fig.iii.sc 
moft  curious  bones  of  the  human  body.  It  appears  al- 
moft  a  cube,  not  of  folid  bone,  but  exceedingly  light, 
fpongy,  artJ  confiding  of  many  convoluted  plates,  which, 
form  a  net-work  like  honey- comb.  It  is  curioufly  en- 
clofed  in  the  os  frontis,  betwixt  the  orbitary  procefles  of 
that  bone.  One  horizontal  plate  receives  th^e  oifadlory 
nerves,  which  perforate  that  plate  with  fuch  a  number 
of  fmall  holes,  that  it  refemblcs  a  fieve,  whence  the 
bone  is  named  cribriform,  or  aethmoid  bone.  Other 
plates  dropping  perpendicularly  from  this  one,  receive 
the  divided  nerves,  and  give  them  an  opportunity  of 
expanding  into  the  organ  of  fmelling ;  and  thefe 
bones,  upon  wliich  the  olfadlory  nerves  are  fpread  out, 
are  lb  much  convoluted,  as  to  extend  the  furface  of 
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Plate  III.   this  fenfe  very  greatly,  and  are  named  Tpongy  bone:3, 

FiET*  111* 

iv.  Another  flat  plate  lies  in  the  orbit  of  the  eye,  which 
being  very  fmooth,  by  the  rolhng  of  the  eye,  is  named 
the  OS  planum,  or  fmooth  bone;  fo  that  the  aethmoid 
bone  fupports  the  forepart  of  the  brain,  receives  the 
olfadory  nerves,  forms  the  organ  of  fmelhng,  and 
makes  a  chief  part  of  the  orbit  of  the  eye ;  and  the 
fpongy  bones,  and  the  os  planum,  are  neither  of  them 
diftindl  bones,  but  parts  of  this  aethmoid  bone, 
it.  The  GRiBRiFORM  PLATE  is  exceedingly  delicate  and 
thin,  lies  horizontally  over  the  root  of  the  nofe,  and 
fills  up  neatly  the  fpace  betwixt  the  two  orbitary  plates 
of  the  frontal  bone.  The  olfadory  nerves,  hke  two 
fmall  flat  lobes,  lie  out  upon  this  plate,  and  adhering 
to  it,  Ihoot  down  hke  many  roots  through  this  bone, 
fo  as  to  perforate  it  with  numerous  fmall  holes,  as  if  it 
had  been  dotted  with  the  point  of  a  pin,  or  like  a  nut- 
meg grater. 

This  plate  is  horizontal ;  but  its  procefles  are  per- 
pendicular, one  above,  and  three  below. 
I.  'i.  The  firft  perpendicular  procefs  is  what  is  called 
CRISTA  GALLi,  a  fmall  perpendicular  projection,  fome- 
what  like  a  cock's  comb,  but  exceedingly  fmall.  Hand- 
ing diredlly  upwards  from  the  middle  of  the  cribriform 
plate,  and  dividing  that  plate  into  two;  fo  that  one  ol- 
fadlory  nerve  lies  upon  each  fide  of  the  crifta  galli ;  and 
the  root  of  the  falx  or  feptum  betwixt  the  two  hemi- 
fperes  of  the  brain,  begins  from  this  procefs.  The  fora- 
men Ccecum,  or  bhnd  hole  of  the  frontal  bone,  is  form- 
ed partly  by  the  root  of  the  crifta  galh,  which  is  very 
fmooth,  and  fometimes,  it  is  faid,  hollow  or  cellular. 

2.  Exadlly  oppofite  to  this,  and  in  the  fame  diredion 
with  it,  fi.  e.J  perpendicular  to  the  aethmoid  plate, 
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ftands  out  the  nasal  plate  of  the  aethmoid  bone.  It  J?^^-;;,  & 
■is  fometimes  called  the  azygous,  or  fmgle  procefs  of  thei^-  ^ 
a^thinoid,  and  forms  the  beginning  of  that  feptum  or 
partition  M'hich  divides  the  two  noftrils.  This  pro- 
cefs is  thin,  but  firm,  and  compofed  of  fohd  bone  ;  it 
is  commonly  inchned  a  httle  to  one  or  other  fide,  fo  as 
to  make  the  noftrils  of  unequal  fize.  The  azygous 
procefs  is  united  with  the  vomer,  which  forms  the  chief 
part  of  the  partition;  fo  that  the  feptum,  or  parti- 
tion of  the  nofe,  confifts  of  this  azygous  procefs  of 
the  aethmoid  bone  above,  of  the  vomer  below,  and 
of  the  cartilage  in  the  fore  or  projeding  part  of  the 
nofe ;  but  the  cartilage  rots  away,  fo  that  what- 
ever is  feen  of  this  feptum  in  the  (kuU,  muft  be  either 
of  the  aethmoid  bone  or  the  vomer, 

3.  Upon  either  fide  of  the  feptum,  there  hangs  down  3. 
a  SPONGY  bone,  one  hanging  in  each  noftril.  They 
are  each  rolled  up  like  a  fcroll  of  parchment :  they 
,  are  very  fpongy  ;  are  covered  with  a  delicate  and  fen- 
fible  membrane,  and  when  the  olfadlory  nerves  depart 
from  the  cribriform  plate  of  the  aethmoid  bone,  they 
attach  themfelves  to  the  feptum,  and  to  thefe  upper 
fpongy  bones,  and  expand  upon  them  fo,  that  the  con- 
volutions of  thefe  bones  are'  of  material  ufe  in  expand- 
ing  the  organ  of  fmelling,  and  detaining  the  odorous 
effluvise  till  the  impreflion  be  perfeft.    Their  convolu- 
tions are  more  numerous  in  the  lower  animals,  in  pro- 
portion as  they  need  a  more  acute  fenfe.    They  are 
named  fpongy,  or  turbinated  bones,  from  their  con- 
volutions, refembhng  the  many  folds  of  a  turban. 

The  fpongy  bones  have  a  great  many  honeycomb- 
like cells  connedled  with  them,  which  belong  alfo  to 
the  organ  of  fmell,  and  which  are  ufeful  perhaps  by 
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detaiiiiiig  the  efliuvice  of  odorous  bodies,  and  aiib  by 
reverberating  the  voice.  Thus,  in  a  common  cold, 
while  the  voice  is  hurt  by  an  affedion  of  thefe  cells 
the  fenfe  of  fmelling  is  almoft  loft, 

4-  4.  The  ORBIT ARY  PLATE  of  the  aethiBoid  bone  is  a 
large  furface,  confifting  of  a  very  firm  plate  of  bone, 
of  a  regular  fquare  form,  exceedingly  fmooth  and  po- 
liftied  :  it  forms  a  great  part  of  the  focket  for  the  eye, 
lying  on  its  inner  lide.  When  we  fee  it  in  the  detach- 
ed bone,  we  know  it  to  be  juft  the  flat  lide  of  the  aeth- 
moid  bone ;  but  while  it  is  incafed  in  the  focket  of 
the  eye,  we  fliould  beheve  it  to  be  a  fmall fquare  bone; 
and  from  this,  and  froin  its  fmoothnefs,  it  has  got  the 
diftinft  name  of  os  planum, 

5.  5.  The  OS  UNGUIS  Ihould  alfo,  perhaps,  be  counted  as 
a  part  of  this  bone ;  for  though  the  os  unguis,  when 
obferved  in  the  orbit,  feems  to  be  a  fmall  detatched 
bone,  thin,  like  a  fcale,  and  of  the  fize  of  the  finger 
nail  ( whence  it  has  its  name),  yet  in  the  adult,  the  os 
unguis  is  firmly  attached  to  the  aithmoid  bone,  comes 
along  with  it  when  we  feparate  the  pieces  of  the  fkull, 
and  when  the  os  unguis  is  pared  off  from  the  aeth- 
moid  bone,  it  expofes  the  cells. 

This  OS  unguis,  then,  is  a  fmall  fcaly-like  plate,  in 
the  inner  corner  of  the  orbit  juft  over  the  nofe.  We 
find  in  it  that  groove  which  holds  the  lachrymal 
and  condudts  it  to  the  nofe  ;  and  it  is  this  thin  bone 
that  we  perforate  in  making  the-new  pafiage  into  the 
nofe,  when  there  is  an  obftrudion  in  the  natural  duel. 

«.  6.  The  CELLS  of  the  sethmoid  bone,  which  form  fo 
important  a  fliare  of  the  organ  of  fmell,  are  aranged  in 
great  numbers,  along  the  fpongy  bone.    They  are 
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fmall.neat  cells,  much  like  a  hopeycomb,  and  regu- J!^*^^^ 
ilarly  arranged  in  two  rows,  parted  from  each  other  iy- 
:by  a  thin  partition ;  fo  that  the  os  planmn  feems  to 
hhave  one  fet  of  cells  attached  to  it,  while  another  re- 
:gular  fet  of  cells  belongs  in  hke  manner  to  the  fpongy 
ibones.  The  ceUs  arc  thus  twelve  in  number  *,  opening 
iiinto  each  other,  and  into  the  nofe, 

Thefe  cells  are  frequently  the  feat  of  venereal  ulcers, 
.and  the  fpongy  bones  are  the  furface  where' polypi 
ooften  fprout  up.  And  from  the  general  connexions 
:.and  forms  of  the  bone,  we  can  eafily  underlland  how 
'  the  venereal  ulcer,  when  deep  in  the  nofe,  having  got 
:  to  thefe  cells,  cannot  be  cured,  but  undermines  all  the 
rface;  how  the  venereal  difeafe,  having  affedled  the 
rnofe,  foon  fpreads  to  the  eye,  and  how  even  the  brain 
iiitfelf  is  not  fafe.  We  fee  the  danger  of  a  blow  upon 
r  the  nofe;  which,  by  a  force  upon  the  feptum,  or  middle 
"  partition,  might  deprefs  the  delicate  cribriform  plate, 
fo  as  to  opprefs  the  brain  with  all  ihe  effedls  of  a  frac- 
tured fkull,  and  without  any  operation  which  could 
.  give  relief.  And  we  alfo  fee  much  danger  in  pulling 
;  away  polypi,  which  are  firmly  attached  to  the  upper 
Li^pongy  bone. 

SPHENOIDAL  BQNE.— *the  fphenoidal  bone^ig-^-s^ 
completes  the  cranium,  and  clofes  it  below.  It  is  na- 
(!  med  SPHENOID  cuniform,  or  wedge-like  bone,  from  its 
i  being  incafed  in  the  very  bafis  of  the  IkuU ;  or  it  is  na- 
'  med  OS  multiforme, from  its  irregular  fhape.  It  is  much 
'  of  the  ftiape  of  a  batt,  whence  it  is  often  named  the  pte- 
i  REGOiD  BONE,  its  temporal  procefles  being  hke  extended 
'Syings  ;  its  pterigoid  procefTes  like  feet;  its  middle  like 

the 
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.Plate  III.  the  bodj  and  head  of  a  bat ;  its  \\\f  procefles, 

hollow  of  the  temple,  forming  a  part  of  the 
•fquamous  future,  and  alfo  compofing  a  part  of  the  or- 
bit of  the  eye.  Its  pterigoid  procefles  hang  over  the 
roof  of  the  mouth,  forming  the  back  of  the  noftrils : 
the  body  is  in  the  very  centre  of  the  fkuU,  and  tranf- 
mits  almofl;  all  the  nerves  of  the  brain  ;  but  ftill  the 
body  bears  fo  fmall  a  proportion  to  the  bone,  that  we 
have  not  a  regular  centre  to  which  all  the  procefles 
can  be  referred;  fo  that  we  are  always  in  defcribing 
this  bone,  moving  forwards  from  point  to  point,  from 
one  procefs  or  hole  to  the  next. 

t.  PROCESSES. — I.  The  ALiE,  or  WINGS,  often  nam- 
ed temporal  procefles,  rife  up  in  the  temple,  to  forai 
part  of  the  hollow  of  the  temple ;  and  the  wings  of  the 
fphenoid  bone  meeting  the  frontal,  parietal,  and  tem- 
poral bones,  by  a  thin  fcaly  edge,  they  make  part  of 
the  fquamous  future,  and  give  a  fmooth  furface  for 
the  temporal  mufcle  to  play  upon. 

2.  The  other  fide  of  this  fame  procefs  looks  towards 
the  focket  of  the  eye,  and  has  a  very  regular  and 
fmooth  furface  ;  it  is  exadly  oppofite  to  the  os  pla- 
num. As  the  aethmoid  bone  forms  part  of  the  infide 
of  the  orbit,  the  wing  of  the  fphenoid  bone  forms  part 
of  the  outflde  of  the  orbit ;  and  fo  the  furface  turned 
towards  the  eye  is  named  the  orbit ary  process  of  the 
fphaenoid  bone. 

3.  3.  The  lower,  or  back  part  of  this  bone  runs  out 
into  a  narrow  point,  which  finks  in  under  the  petrous 
portion  of  the  temporal  bone,  and  being  fliarp  pointed, 
it  is  named  the  spinous  process.  It  is  very  remarkable 
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for  a  fmall  hole  which  permits  the  great  artery  of  the  J|; 
idura  mater  to  enter. 

4.  The  point  of  this  fpinous  procefs  projefls  in  the 
sibrm  of  a  very  fmall  peak,  which  will  hardly  be  found 
bby  the  ftudent.  It  projeds  from  the  bafis  of  the  fkull 
[jijuft  within  the  condyle  of  the  lower  jaw,  and  being  a 
ji'fmall  point,  like  the  point  of  the  ftilus,  or  iron-pen, 
[lit  alfo  is  named  styloid  process,  and  gives  rife  to  a 
jccurious  mufcle  of  the  pallate. 

:  5.  The  pteregoid  processes  *,  are  four  in  number, 
it  two  on  either  lide.  They  are  thofe  procelTes,  upon 
jvwhich  (with  the  fpinous  procefs)  the  bone  natural- 
1  ly  ftands,  and  which,  when  we  compare  it  with  a  bat, 
irreprefent  the  legs ;  one  of  each  fide,  is  named  external 
[  pteregoid,  the  other,  is  named  the  internal  pteregoid 
\  procefs. 

I .  Each  externel  pteregoid  process,  is  thin,  flat, 
and  broad,  and  extends  farther  backwards.   Each  in- 
ternal pteregoid  procefs,  is  taller  and  more  flender  ; 
not  fo  flat  nor  broad.  It  hasits  end  rifing  higher  than  the 
^  ojpher,  and  tipped  with  a  fmall  neat  hook,  named  the 
I  hook  of  the  pteregoid  procefs.    The  inner  pteregoid 
I  procefl^es,  form  the  back  of  the  noftrils.  The  Euftachian 
t  tube,  comes  downwards,  in  a  vyide  groove  betwixt  the 
1  two  procefles,  and  then  turning  its  wide  mouth*  towards 
•  the  noftril,  it  opens  juft  behind  the  internal  procefs, 
'  viz.,  behind  the  noftril,  and  over  the  back  of  the  pa- 
late.   The  hook  of  the  pteregoid  procefs,  is  called  the 
I  hook  of  the  palate,  of  which  it  forms  the  backmoft 
;  point.   The  mufculus  cirumflexus  vel  tenfor  pallati,  rif- 
'  ing  from  the  mouth  of  the  euftachian  tube,  turns  with  a 

fmall 

*  There  is  fome  confufion  in  this  name,  fince  pterigoid  fignifies 
aliform,  or  wing  like  proceffes. 
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>iatc  III.  fmall  tendon  round  this  hook,  hke  a  rope  over  its  pui- 
^'s-^-  '"'•jy  .  gj^^  ^jjg  gj,^^^.  j^iyfcles  of  the  lower  jaw,  the  only 

ones  for  moving  it  fideways,  or  for  its  grinding  mo- 
tions, arife  from  the  pteregoid  proceffes,  fo  as  to  be 
named  the  external  and  internal  pteregoid  mufcles, 
according  to  the  proceffes  from  which  they  arife. 

7.  6.  The  AZYGOUs  process  *,  is  fo  named,  from  its  be- 
ing fingle,  becaufe  it  is  feated  in  the  centre  of  the 
bone,  fo  that  it  can  have  no  fellow.  It  Hands  perpen- 
dicularly downwards  and  forewards,  over  the  centre  of 
the  nofe,  and  its  chief  ufe,  is  to  give  a  firm  feat  or  in- 
fertion  for  the  vomer  or  bone,  which  forms  the  feptum. 
This,  with  the  azygous  procefs  of  the  aethmoid  bona 
united,  forms  the  upper  and  back  parts  of  the  feptum  ; 
and  the  vomer,  or  proper  bone  of  the  partition,  ftands, 
with  a  fpht  edge,  aftride  over  thefe  two  proceffes,  fo  as 
to  have  a  very  firm  feat. 

7.  The  cLYNom  processes,  have,  like  many  parts  of 
the  human  body,  a  very  whimfical  name,  very  ill  fuit- 
ed  to  exprefs  their  form  ;  for  it  is  not  eafy  in  this  in- 
ftance,  to  acknowledge  the  hkenefs  of  four  httle  knob*, 
to  bed-pofts;  yet  the  clynoid  proceffes,  are  very  remark- 

%.  able.  The  two  anterior  clynoid  processes,  are  fmall 
bumps,  rather  fharp,  projefling  backwards,  and  ter- 
minating in  two  flat  projeding  points.    The  poste- 

U  RIOR 

*  Azygous  is  a  term,  which  is  applied  to  fuch  parts  as  have  no 
fellow  ;  becaufe  almoft  always  the  parts  on  one  fide  of  the  body, 
are  balanced  by  fimilar  and  correfponding  parts  on  the  other  fide. 
When  they  Hand  in  the  centre  of  the  body,  or  are  otherwife  fingle, 
we  call  them  azygous,  and  fo  the  azygous  procefs  of  the  athmoid 
and  fphenoid,  and  other  bones  j  or  the  azygous  vein,  which  runs  in 
the  centre  of  the  thorax,  and  is  fingle. 
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iiioR  cLYNoiD  PROCESSES,  rife  about^n  inclifurtherback-  piatein. 
wards,  and  are,  as  it  were,  oppofed  to  the  others.  They  ^'^-"^^^ 
rife  in  one  broad  and  flat  procefs,  which  divides 
febove  into  two  points,  fmall  and  round,  or  knobby  at 
their  points ;  and  they  look  forwards  towards  the  an- 
terior clynoid  procelTes. 

The  CELLA  TURCICA  EPHippiuM,  or  Tui'kijfh  faddle,  lo, 
is  the  fpace  enclofed  by  thefe  four  procefTes,  and  is 
well  named.    The  cella  turcica,  fupports  the  pituitary 
gland,  an  appendage  of  the  brain,  the  ufe  of  which  is 
unknown.    The  carotid  arteries,  rife  up  by  the  fides 
of  the  cella  turcica,  and  mark  its  fides  with  a  broad 
,  groove.    The  optic  nerves  lie  upon  a  groove  at  the 
:  fore  part  of  the  cella  turcica,  betwixt  the  two  anterior 
'  clynoid  proceflTes ;  and  fometimes  the  two  anterior  pro- 
cefTes, ftretch  backwards,  till  they  meet  the  pofterior 
«  ones,  and  form  an  arch,  under  which,  the  carotid  ar- 
1  tery  pafTes.    Often  the  pofterior  clynoid  knobs  cannot 
1  be  fairly  diftinguiflied ;  fince  in  many  Ikulls,  they 
1  form  but  one  broad  procefs. 

This  bone  has  alfo  its  cells,  for  ail  that  part  which  pi^^^  ^- 
1  we  call  the  body  of  the  bone,  all  the  cella  turcica,  ^'s-  "* 
ithat  fpace  which  is  betwixt  the  clynoid  proceffes 
'  within  and  the  azygous  procefs  without,  is  hollowed 
i  into  one  large  cell,  divided  with  a  middle  partition, 
lit  is  indeed,  lefs  regular  than  the  other  cells;  it.is  fome- 
!  times  very  large,  fometimes  it  is  not  to  be  found  ;  it 
]  has  other  triffling  varieties,  which  it  were  idle  to  de- 
1  fcribe.  As  it  communicates  with  the  aethmoid  cells,- 
lit  probably  performs  one  office  with  them,  is  almoft  a 
<  continuation  of  them  fo  that  when  any  one  is  lefs  or 
5  stwanting,  the  others  are  proportionally  larger. 
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pkteiii.  HOLES.— The  Sphenoid  bone,  is  fo  placed  in  the 
very  centre  of  the  fl^ull,  that  its  holes  tranfmit  the 
principal  nerves  >of  the  flcuU,  and  it  bears  the  marks  of 
the  chief  arteries., 
ri.        I.  The  OPTIC  HOLES,  are  large,  round  holes,  juft  un- 
der each  anterior  clynoid  procefs.   We  trace  the  optic 
nerves,  by  a  lar^e  groove  into  each  optic  hole  ;  and 
an  artery  goes  along  with  them,  named  the  opthalmif 
artery,  about  the  fize  of  a  crow-quill,  twifting  round 
the  optic  nerve,  and  giving  arteries  to  the  eye-hds, 
mufcles,  and  kchrymal  gland,  but  mod  efpecially  to 
the  ball  and  humours  of  the  eye  itfelf.    This  ocular 
:or  opthalmic  artery,  comes  off  from  the  great  carotid, 
while  it  lies  by  the  fide  of  the  ceUa  turcica ;  and  it  is 
a  branch  again  of  this  ocular  artery,  which  goes  out 
upon  the  forehead,  forming  the  f^perciliary  notch,  or 
hole. 

.  2,  Th£  FORAMEN  laCerum,  is  next  in  order,  and  is 
fo  named,  becaufe  it  is  a  wide  flit.  The  foramen  la- 
cerum,  is  wide  near  the  cella  turcica,  grows  graduaUy 
narrower,  as  it  goes  out  towards  the  temple,  till  it  ter- 
minates almoft  in  a  flit.  The  upper  line  of  the  fora- 
men lacerum  is  formed  by  the  anterior  clynoid  pro- 
.cefs,  extending  outwards,  fliarp  and  flat :  And  this  is 
what  fome  have  chofen  to  difiinguifli  by  the  name  of 
.TRANSVERSE  SPINOUS  PROCESSES,  01  the  little  wing  of  Inv 
gralias,  who  had  obferved  it. 

The  nerves,  of  the  flvull,  are  counted  from  before 
backwards.  There  are  nine  nerves,  proper  to  the 
jkuU  ;  the  ift,  or  olfadory  nerve,  perforates  the  cribri^ 
form  bone ;  the  2d,  or  optic  nen'e,  pafles  through 
the  optic  hole ;  the  3d,  4th,  part  of  the  5th,  and 
^  6th 
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^th  pairs  of  the  nerves,  pafs  through  tliis  foramen  la-  Piatei] 
ceriim.  or  wide  hole,  to  go  alfo  into  the  eye.  The  op- 
tic nerve,  forms  the  proper  organ  of  vilion.  The  fmal- 
ler  nerves  of  the  3d,  4th,  5th,  and  6th  pairs,  go  to 
animate  its  mufcles,  with  the  trifling  exception  of  fome 
ihiall  twigs,  which,  palling  through  the  orbit,  mount 
iip9n  the  forehead,  or  go  downwards  into  the  nofe. 

3.  The  FORAMEN  ROTUNDUM,  is  named  from  its  13. 
round  fhape.  The  foramen  opticum,  is  indeed  round, 
but  it  has  already  got  an  appropriated  name.  Now 
to  give  the  young  anatomift  a  regular  notion  of  this, 
and  of  the  next  hole,  we  muft  enumerate  the  branches 
!0£  the  5th  pair.  The  fifth  nerve  pf  the  brain,  is  as 
broad  as  the  little  finger,  and  hes  by  the  fide  of  the 
<:ellaL  turcica,  where  it  divides  into  three  leflTer  nerves,. 
X^hich  are  called  branches  of  the  5th  pair.  The  firll 
branch  of  the  ^th  pair,  is  deilined  for  the  eye ;  the 
fecond  branch  of  the  5th  pair,  for  the  upper  jaw  ;  the 
third  branch  of  this  5th  pair,  for  the  lower  jaw :  fo 
'  the  firft  branch  of  the  5th  pair,  pafles  through  the 
foramen  lacerum  to  the  eye ;  the  fecond  branch  of 
the  5th  pair,  pafles  through  the  foramen  rotundum,  to 
the  upper  jaw  ,  the  third  branch  of  this  great  nerve, 
paflTes  through  the  forq,men  ovale,  to  the  lower  jaw  ; 
and  if  we  had  any  faith  in  the  doctrines  of  nervous 
fympathy,  we  fliouid  fay,  here  is  a  wide  fympathy  pro- 
vided among  the  nerves,  of  the  eye,  the  face,  and  the 
lower  jaw, 

The  foramen  rotundum  then,  is  a  hole  exadlly 
round,  pretty  large,  opening  immediately  under  the 
inner  end  of  the  foramen  lacerum  and  tranfmitting  the 
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ri'**vTiv  branch  of  the  5th  pair  of  nerves,  to  the  upper 

jaw. 

14.  4.  The  FORAMEN  OVALE,  IS  an  oval  hole,  larger  than 
the  foramen  rotundum  ;  about  half  an  inch  behind  it ; 
and  tranfmitting  the  third  branch  of  the  5th  pair  to 
the  lower  jaw. 

ts-  5.  The  FORAMEN  spiNALE,  or  SPINOUS  HOLE,  IS  a  Very 
fmall  round  hole,  as  if  made  with  a  large  pin ;  is  in 
the  very  point  of  the  fpinous  procefs ;  is  one  third  of 
an  inch  behind  th^  oval  hole,  and  tranfmits  the  fmall 
artery,  lefs  than  a  crow-quill,  which  conftitutes  the 
chief  artery  of  the  dura  mater,  viz.  that  artery, 
which  makes  its  impreffion  upon  the  parietal  bone. 

6.  There  is  ftill  another  hole,  which  tranfmits  a  nerve 
curious  in  this  refpeft,  that  it  is  not  going  out  from 
the  flcull,  but  returning  into  it ;  for  the  fecond  branch 
of  the  5th  pair,  or  the  fuperior  maxillary  nerve,  fends 
a  fmall  branch  backwards,  whicli  having  come  with- 
in the  fkull,  enters  the  temporal  bone,  and  goes  to  join 
itfelf  to  the  portio  dura  of  the  yth  pair,  and  in  its  way 
gives  a  fmall  branch,  to  help  out  the  (lender  begin- 
ning of  the  great  fympathetic  nerve.  This  retrograde 
branch  of  tlie  maxillary  nerve,  gets  back  again  into 
the  fl^ull,  by  a  hole  which  is  found,  juft  under  the  root 
of  each  pteregoid  procefs,  whence  it  is  named  ptere- 
GOiD  HOLE  * ;  or  by  many,  is  named  after  its  difcover- 
-  er,  the  Vidian  hole  f .  This  hole  is  almoft  hidden, 
under  the  point  of  the  petrous  bone,  is  not  to  be  feen, 

but 

*  This  retrogade  twig,  Is  tlie  little  nerve,  which  perforates  the 
09  petrofum  on  its  ioii  part.    Vide  page  70. 

f  Vidus  Vidius,  a  profeffor  of  Paris,^ind  phyficlan  to  Francis 
the  firft. 
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but  in  the  feparated  bones,  and  is  nearly  of  the  fize  of  piate  iii, 
the  fpmous  hole. 

If  there  are  found  fome  minute  holes,  about  the  cel- 
la  turcica,  they  are  the  marks  of  fome  blood  velTels, 
jpnterin^  the  bone  to  nourifli  it. 


CHAP.  IV, 


OF  THE  BONES  OF  THE  FACE  AND  JAWS, 

The  face  is  compofed  of  a  great  number  of  fraall 
"bones,  which  are  grouped  together,  under  the  com- 
mon name  of  upper  jaw.  There  are  fix  bones  on  ei- 
ther fide  of  the  face ;  but  as  their  names  could  convey 
Tio  diftind:  notion  of  the  ufes,  forms,  or  places  of  thefe 
bones,  to  enumerate  them  were  but  wafte  of  time : 
they  have  indeed  futures,  and  their  futures  have  been 
very  regularly  enumerated  ;  but  thefe  bones  meet  each 
Other  by  fuch  thin  edges,  that  no  indentation  nor 
proper  future  is  formed.  None  of  thefe  futures  run 
for  any  length,  or  are  of  any  note,  therefore  I  have 
only  this  to  fay,  concerning  the  futures  of  the  face, 
that  they  are  acknowledged  to  be  purely  a  confe- 
^uence  of  the  offification  having  begun  in  many 
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points :  no  particular  defign  of  nature  has  been  fupv 
pofed.  The  futures,  if  they  require  names,  are  to  be 
named  after  the  bones  which  thej  unite  together. 

Plate  IV.     OSSA  NASI.— The  olTa  nafi  are  fmall  bones,  rather 
thin,  having  no  cancelh,  being  merely  firm  and 
condenfed  plates.     They  are  convex  outwardly,  fo 
J.     that  the  two  together  form  nearly  an  arch.    They  are 
oppofed  to  each  other  by  a  pretty  broad  furface,  fo 
«.     that  their  thin  arch  is  firm.    They  have  a  flat  rough 
furface,  by  which  they  are  laid  upon  the  rough  fur-  , 
face  of  the  frontal  bone  ;  fo  that  there  alfo  their  con- 
nexion is  ftrong.  They  are  enclofed  by  a  branch  of 
the  upper  jaw-bone,  which  Itretching  upwards,  is  nam- 
ed its  nafal  procefs  :  and  they  he  with  their  edges  un- 
der it  in  one  part,  and  above  it  in  another,  ip  fuch  a 
3«     way,  that  they  cannot  ealily  be  forced  in.  Laftly, 
their  lower  edge  is  rough,  for  the  firm  attachment  of 
the  cartilages  of  the  nofe  ;  and  their  low^eft  point,  or 
that  where  the  bones  of  the  nofe  and  the  griftles  of  the 
nofe  are  joined,  is  the  moil:  prominent  point  (or  as  it  is 
vulgarly  called  the  bridge  j  of  the  nofe;  from  which 
connexion,  notwithilanding  its  firmnefs,  the  cartila- 
ges are  fometimes  luxated. 
Fg.  ii.       Os  UNGUIS,  fo  named  from  it§  being  of  the  fixe  and 
fhape  of  a  nail ;  or  fometimes  named  the  os  lachry- 
MALE,  from  its  holding  the  dud  which  conveys  the 
tears,  is  that  thin  fcale  of  bone  -which  I  have  defcribed 
as  belonging  to  the  os  oethmoides.  It  is  commonly  dcr 
fcribed  as  a  diftind  bone ;  it  is  a  thin  flat  bone,  a  fingle 
fcale,  without  any  cancelh ;  it  is  found  in  the  inner 
angle  of  the  eye,  at  its  forepart,  and  juft  touching  the 
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tdp  of  the  nofe ;  it  has  a  large  groove  in  it  for  holding  p 
the  lachrymal  fac  and  dud.    One  half  of  this  bone  is 
behind  the  groove,  and  there  the  eye  rolls  upon  it. 
One  half  of  it  is  occupied  by  the  groove  for  the  nafal 
dud;  and  the  other  fide  of  the  groove  is  formed  by  the 
rifmg  branch,  or  nafal  procefs,  as  it  is  called,  of  the  up- 
per jaw-bone.   The  os  unguis  is  delicate,  and  eafify 
broken,  being  as  thin  as  a  ftieet  of  paper.    It  is  this 
bone  which  is  pierced  in  the  operation  for  the  fiftula 
.lachrymalis,  which  is  eafily  done,  almoft  with  a  blunt 
•-fteel  or  probe  ;  and  the  chief  caution  is  to  keep  for- 
.  wards,  fo  as  to  perforate  in  the  place  of  the  groove,  as 
that  will  lead  into  the  nofe,  and  not  behind  it,  which 
would  carry  the  perforating  inftrument  into  the  oeth- 
moidal  finufes,  and  perhaps  wound  the  fpongy  bone. 

This  bone  feems  pecuharly  liable  to  caries,  which  is 
perhaps  the  nature  of  all  thefe  thin  bones  ;  for  as  they 
have  no  marrow,  they  muft  depend  entirely  on  their 
periofteum,  which  they  are  no  fooner  robbed  off  than 
they  die. 

OssA  MAxiLLARiA  suPERioRA.— The  Upper  jaw-boncs  ^£ 
are  particularly  worthy  of  notice  ;  for  here  we  find  all 
that  is  curious  in  the  face,  ev^n  to  its  iize  and  fhape. 
The  upper  jaw-bones  are  of  a  very  great  fize,  forming 
as  it  were  the  foundation  or  balls  of  t^ie  face.  They 
fend  a  large  branch  upwards,  which  forms  the  fides  of 
.the  nofe ;  a  broad  plate  goes  backwards,  which  forms 
the  roof  of  the  palate.    There  is  a  circular  projedlion 
below,  which  forms  the  alveoli,  or  fockets  of  the  teeth. 
,The  upper  jaw-bones  are  quite  hollow  within,  form- 
ing a  very  large  cavity,  which  is  capable  of  containing 
an  ounce  of  fluid,  or  more  :    And  the  fize  of  this  ca- 
vity 
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Plate  IV.  "vity  Teems  to  determine  the  height  of  the  cheek-bone, 
*  and  the  form  of  the  face ;  and  the  difeafed  enlarge- 
ment of  this  cavity  raifes  the  cheek-bone,  leflens  the 
eye,  and  deforms  the  face  in  a  very  extraordinary  de- 
gree. 

Thefe  procefles,  and  this  cavity  of  the  bone,  are 
what  deferve  moft  particular  notice. 
«.  I.  The  firfl:  is  the  nasal  process,  which  extends 
upwards,  to  form  the  fide  of  the  nofe.  It  is  arched 
outwards,  to  give  the  noftrils  ftiape.  Its  fides  fupport 
the  nafal  bones ;  and  the  cartilages  of  the  alae  nafi,  or 
wings  of  the  nofe,  are  fixed  to  the  edges  of  this  pro- 
cefs. 

2.  A  plate  of  this  bone  is  called  the  orbitary  pro- 
cefs.  This  thin  plate  is  the  roof  of  the  great  cavity, 
which  occupies  this  bone  entirely.  It  is  at  once  as  a 
roof  to  the  antrum  maxillare,  and  as  a  floor  for  the 
eye  to  roll  upon.  There  is  a  wide  groove  along  the 
upper  furface  of  this  plate,  in  which  the  chief  branch 
of  the  upper  maxillary  nerve  lies :  And  this  nerve, 
named  infra  orbitary  nerve  from  its  lying  thus  under 
the  eye,  comes  out  by  a  hole  of  the  jaw-bone  under 
the  eye,  which  is  named  infra  orbitary  hole.  And 
thus  the  nerve  appearing  upon  the  cheek,  is  the  chief 
nerve  of  the  face. 
3.  3.  This  great  bone  is  the  bafis  upon  which  the 
cheek-bone  ftands ;  and  that  it  may  have  a  firm  place, 
there  is  a  rough  and  (as  anatomiils  call  it)  fcabrous 
furface,  which  makes  a  very  firm  future  with  the  cheek- 
bone ;  and  as  this  furface  rifes  a  little,  it  is  named  the 
malar  procefs, 

4.  From 
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4.  From  the  lower  circle  of  the  upper  bone,  there  P|^t<; 
projeas  a  ferriicirtle  of  bone,  which  is  for  lodging  the  vyi.. 
•teeth  of  the  uppbr  jaw.  This  circle  of  bone  is  as  deep 
-as  the  fangs  of  the  teeth  are  long.  And  it  may  be 
very  truly  named  a  procefs  (processus  alveolaris),  4. 
lince  it  does  not  exift  in  the  foetus,  nor  till  the  teeth  be- 
•gin  to  be  formed  ;  fmce  it  grows  along  with  the  teeth, 
^nd  is  abforbed  and  carried  clean  away  when  in  old 
age  the  teeth  fall  out.  The  fides  of  the  fockets  in 
^hich  the  teeth  are  lodged,  are  extremely  thin,  and 
furround  them  clofely.  The  teeth  are  fo  clofely  em- 
braced  by  their  fockets,  and  wc  are  fo  far  from  being 
poffelTed  of  any  inffcrument  by  which  they  can  be 
pulled  perpendicularly  out,  that  the  fockets  can  fel- 
dom  efcape  ;  they  are  broken  or  fphntered  in  perhaps 
one  of  four  extradions,  even  by  the  moft  dextrous  ar- 
ti'fts  in  that  line. 

5;  The  PALATE  PROCESS  is  a  plate  of  bone  which  ^ 
divides  the  nofe  from  the  itiouth,  conftituting  the  roof 
of  the  palate,  and  the  floor  or  bottom  of  the  noftrils. 
This  plate  is  thinner  in  its  middle,  and  thicker  at  ei- 
ther edge  :  thus,  it  is  thick  w^here  it  firft  comes  off 
from  the  alveolar  procefs  ;  it  is  thin  in  its  middle  ;  and 
it  is  again  thick  where  it  meets  its  fellow  of  the  oppo- 
fite  fide.  For  at  the  place  where  the  two  upper  jaw- 
bones meet,  the  palate  plate  is  turned  upwards,  fo 
that  the  two  bones  are  oppofed  to  each  other  in  the 
middle  of  the  palate,  by  a  broad  flat  furface,  which 
cannot  be  feen  but  by  feparating  the  bones.  This  fur-* 
face  is  fo  very  rough,  that  the  middle  palate  future 
almoft  refembles  the  futures  of  the  fliullj  and  the  max- 
illary bones  are  neither  eafily  feparated,  nor  eafily 
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Plate  IV.  joined  again.    This  meeting  of  the  palate  plates  by  a! 

vui'.  5.'  broad  furface,  makes  a  riling  Ipine,  or  fharp  ridge  to- 
wards the  noftrils ;  fo  that  the  broadnefs  of  the  furface 
by  which  thefe  bones  meet,  ferves  a  double  purpofe  ; 
it  joins  the  bones  fecurely,  and  it  forms  a  fmall  ridge 
upon  which  the  fplit  edge  of  the  vomer,  or  partition  of 
the  nofe  is  planted.  Thus  we  find  the  palate  plate 
of  the  maxillary  bones  conjoined,  forming  almoft  the 
whole  of  the  palate,  while  what  are  properly  called 
the  palate  bones  form  a  very  fmall  fliare  of  the  back 
part  only.  As  thefe  thinner  bones  of  the  face  have 
no  marrow,  they  are  nourilhed  by  their  periofteum 
only  ;  they  are  of  courfe  perforated  with  many  fmall 
holes.  A  great  many  minute  holes  are  found  a- 
Ipng  the  palate  plate,  about  the  place  of  the  fock- 
ets,  and  indeed  all  over  the  maxillary  bones :  And 
this  is  particular  in  the  palate,  that  the  hard  mem- 
brane, or  convering  of  it,  is  fixed  to  the  bony  plate 
by  many  rough  tubercles,  and  even  by  fmall  hooks, 
which  are  eafily  found  in  the  dried  bone, 
(sl^"  6.  The  ANTRUM  MAXiLLARE,or  cavity  of  the  jaw-bone, 
is  commonly  named  antrum  highmorianum,  after  its 
difcoverer  Highmore.  We  have  gone  round  the  an- 
trum, on  all  its  fides,  in  defcribing  tliefe  proceffes  of 
the  bone  :  the  palate  pldte  makes  the  floor  of  the  an- 
trum; the  orbitary  procefs  makes  its  roof;  the  cheeky 
quite  ,  up  from  the  fockets  of  the  teeth  to  the  lower 
part  of  the  eye,  fol-ms  its  walls  or  fides  :  fo  that  when 
the  antrum  enlarges,  it  is  the  cheek  that  becomes  de- 
formed ;  and  when  we  defign  to  open  the  antrum, 
we  either  perforate  the  cheek,  or  pull  one  of  the 
teeth.  The  antrum  is  round  towards  the  cheek,  but 
'  .  it 
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i  it  has  a  flat  fide  towards  the  nofe  ;  it  is  divided  from  piate  iv. 
:  the  cavity  of  the  noftril  by  a  flat  and  very  thin  plate  ^If.' 
V  of  bone ;  it  feems  in  the  naked  flcuU  to  have  a  very 
^  wide  opening,  and  the  lower  fpongy  bone  is  hung  by 
ia,  fmall  hook  upon  the  edge  of  this  thin  feptum, 
^  which  divides  the  antrum  from  the  nofe  ;  but  in  the 
1  flcull,  covered  with  its  foft  parts,  we  find  the  antrum 
:  almofl;  clofed  by  a  membrane  which  fi:retches  over 
1  the  opening,  and  leaves  but  one  or  two  very  fmall 
i  holes,  of  the  fize  of  the  fmallefl:  pea,  by  which,  per- 
i  haps,  the  reverberation  of  found  in  the  antrum  is 
1  more  efFe6lual  in  raifing  the  voice,  and  by  which  fmall 
i  hole,  the  mucus,,  which  is  fecreted  in  the  antrum, 
I  drops  out  into  the  nofe.    The  cavity  of  the  antrum,  - 
'.  like  the  inner  furfaces  of  the  nofl:rils,  is  covered  with 
:  a  membrane,  and  is  bedewed  with  mucus ;  and  the 
!  mucus  drops  more  or  lefs  freely  in  various  pofitions  of 
:  the  head.   Sometimes  by  cold,  or  other  accidents,  in- 
flammations and  fwellings  of  the  membrane  come 
•  on ;  the  holes  are  clofed ;  the  drain  of  matter  is  fup- 
preflTed  and  confined  within,  and  the  cheek  fwells. 
Perhaps  there  may  be  fome  particular  difeafe  of  the 
membrane  with  which  the  cavity  is  lined,  or  of  the 
bone  itfelf :  in  one  way  or  other,  difeafes  of  this  ca- 
vity, and  colledions  of -matter,  dreadful  pain  and 
caries  of  the  bone,  are  very  frequent ;  then  the  cheek 
rifes  ;  the  face  is  irrecoverably  deformed.  Sometimes 
the  matter  makes  its  way  by  the  fides  of  the  teeth, 
or  at  lafl:,  it  burfl:s  through  the  bones,  makes  an  ulcer 
in  the  cheek ;  and  then  there  is  a  natural  cure,  but 
flow  and  uncertain.    There  is  no  very  fure  mark  of 
this  difeafe ;  it  may  be  knowm  by  an  attentive  retro- 
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Plate  IV.  fped  of  all  the  circumftances.  The  dileafe  is  not  to  be 
iu!     ^  fily  nor  certainly  difcovered ;  but  a  very  long  con- 
tinued toothach,  an  uncommon  degree  of  pain,  or 
greater  afFedtion  of  the  eye,  with  a  fweUing  and  red- 
nefs,  and  gradual  rifmg  of  the  cheek,  are  very  fufpi- 
cious  figns.    The  puUing  of  the  fecond  or  third  of  " 
the  grinding  teeth,  often  brings  a  fpHnter  away  with 
it,  which  opens  a  road  for  the  matter  to  flow ;  or 
though  there  be  no  breach  of  the  focket,  often  the 
confined  matter  follows  the  teeth,  becaufe  not  mifre- 
quently  the  longer  fangs  pf  the  grinders  naturally 
penetrate  quite  into  this  cavity  of  the  jaw  :  if  the  mat- 
ter fliould  not  flow,  the  floor  of  the  antrum  is  eafiiy 
perforated,  by  introducing  a  fliarp  fl:illet  by  the  focket 
of  the  tooth  that  is  pulled.    The  flow  of  the  matter 
gives  relief,  and  injedlions  of  various  medicines  com- 
plete the  cure.    But  as  this  opening  is  fometimes  a 
cure,  it  is  fometimes  alfo  a  difeafe  ;  for  the*  breaking 
of  a  focket,  fometimes  opening  a  way  into  this  an- 
trum, there  follows  inflammation  of  its  internal  furface, 
a  running  of  matter,  and  fometimes  caries  of  the 
bone. 

Holes.— The  holes  of  the  jaw-bone  are  two  only  : 
b.     I.  The  INFRA-ORBITARY  hole,  for  tranfmitting  the 
infra-orbitary  nerve  from  the  bottom  of  the  eye, 
,  comes  along  under  the  eye  in  a  bony  groove,  and 

makes  generally  one  large  round  hole  on  the  cheek, 
jufl:  under  the  margin  of  the  orbit,  or  fometimes 
the  nerve  divides  and  makes  two  fmaller  holes  in 
its  paiTage  upon  the  cheek;  and,  2.  A  hole  in  the 
palate  plate,  which  belongs  equally  to  each  of  the 
palate  bones ;  for  it  is  betwixt  the  two  bones  m  the 
fore  part,  or  beginning  of  the  palate  future  behmd 
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.  the  two  firft  cutting  teeth.  This  hole  is  named  FO-  Piate^iv^ 
itAMEN  iNCisivuM,  as  Opening  juft  behind  the  incifive  viii. 
i  or  cutting  teeth ;  or  it  is  named  anterior  palatine 
1  hole,  to  diftinguifli  it  from  one  in  the  back  of  the 
palate  :  This  hole  is  large  enough  to  receive  the  point 
of  a  quill ;  it  is  fingle  towards  the  mouth ;  but  to- 
wards the  nofe,  it  has  two  large  openings,  one  open- 
ing diftinaiy  into  each  noftril. 

3.  But  it  will  be  well  to  explain  here  a  third  hole, 
which  is  common  to  the  maxillary  with  the  proper 
palate  bones.    It  is  formed  on  the  back  part  of  the 
palate  (one  on  either  fide),  in  the  future  which  joins 
the  palate-bones  to  the  jaw-bones :  It  is  named  pos- 
terior PALATINE  HOLE  :  It  is  as  large  as  the  anterior 
palatine  hole,  but  it  ferves  a  much  more  important 
purpofe  ;  for  the  upper  maxillary  nerve  fend  a  large 
'branch  to  the  palate,  which  branch  comes  down  be- 
hind the  back  of  the  noftril,  perforates  the  back  of 
the  palate  by  the  pofterior  palatine  hole,  and  then 
goes  forward  in  two  great  branches  along  the  palate. 
Thus  the  chief,  or,  we  might  fay,  the  only  nerves  of 
the  palate  comes  down  to  it  through  thefe  pofterior 
palatine  holes :  but  the  ufe  of,  the  anterior  palatine 
hole  is  a  problem  ftill ;  for  we  cannot  believe  that  fo 
great  a  hole,  fo  very  regular,  and  fo  curioufly  divided, 
fo  as  to  open  into  the  two  noftrils,  can  be  quite  ufe- 
lefs  ;  yet  the  meaning  of  this  hole  has  never  been  ex- 
plained. It  looks  almoft  as  if  it  were  merely  defigned 
for  giving  the  foft  palate  a  furer  hold  upon  the  bone  ; 
for  no  duds  have  been  found  opening  into  the  palate 
from  the  nofe,  nor  any  glands  with  their  duds  feated 
here  ^  nor  any  nerves  palling  either  from  the  nole  to 
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vii^  ^^^^  palate,  or  from  the  palate  to  the  nofe ;  nor  any 
viii.        artery,  except  one  of  the  moft  trifling  fize.    In  Ihort, 
anatomifts  having  fought  with  care  for  any  thing  that 
might  explain  its  ufe,  have  Hill  found  nothing  but  the 
hard  membrane  fiUing  up  the  anterior  hole. 

The  whole  farface  of  the  bone  which  forms  the  an- 
trum, is  perforated  with  frequent  fmall  holes,  efpecially 
towards  its  back  part,  tranfmitting  fmall  arteries  and 
nerves  to  the  teeth  ;  and  ^the  back  of  the  antrum 
forws  with  the  orbitary  part  of  the  fphenoid  bone  a 
fecpnd  foramen  lacerum  for  the  eye ;  an  irregular 
opening  towards  the  bottom  of  the  focket,  which  is 
for  the  accumulation  of  fat,  not  for  the  tranfmifTion 
of  nerves ;  and  it  is  from  the  wafting  of  this  fat,  taken 
back  into  the  fyftem,  that  the  eye  finks  fo  remarkably 
in  fevers,  confumptions,  and  fuch  other  difeafes  as 
'    wafte  the  bpdy, 

■  i 

The  OSSA  PALATI,  or  PALATE  BONES—are 
very  fmall,  bpt  have  fuch  a  number  of  parts,  and 
fuch  curious  connedions  as  are  not  cafily  explained. 
They  feem  tp  eek  out  the  fuperior  maxillary  bones, 
fo  as  to  lengthen  the  palate,  and  complete  the  noftrils 
behind :  they  even  extend  upwards  into  the  focket, 
fo  as  to  form  a  part  of  its  circle ;  although,  in  looking 
for  them  upon  the  entire  fkull,  all  thefe  parts  are  fo 
hidden,  that  we  fhould  fuppofe  the  palate  bones  to 
be  of  no  greater  ufe  nor  extent  than  to  lengthen  the 
palate  a  little  backwards. 
Fig.  iv.  V.     The  parts  of  the  palate  bone  are  thefe  : 

XI. 

I.      I.  The  PALATAL  PLATE,  or  proccfs  of  the  palate 
|)one,  whence  it  has  its  name,  lies  horizontal  in  the 
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fame  level  with  the  palatal  procefs  of  the  jaw  bone,  Pi^te  iv. 
•.  which  it  refembles  in  its  rough  and  Ipmoiis  furface ;  &  vi.  i. 
I  in  its  thinnefs ;  in  its  being  thinner  in  the  middle,  and 
t  thicker  at  either  end  ;  in  its  being  oppofed  to  its  fel- 
1  low  by  a  broad  furface,  which  completes  the  middle  Hg.  iv.  9. 
I  PALATE  SUTURE ;  and  it  is  connedted  with  the  palate  Fig.  iii.  i. 
I  procefs  of  the  jaw,  by  a  future  refembling  that  by 
\  which  the  oppolite  bones  are  joined  ;  but  this  future, 
J  going  acrofs  the  back  part  of  the  palate,  is  named 
tthe  TRANSVERSE  PALATE  SUTURE.    Where  the  two  pa-  k. 
Hate  bones  are  joined,  they  run  backwards  into  an 
£  acute  point ;  on  either  fide  of  that  middle  point,  they 
I  make  a  femicircular  line,  and  again  run  out  into  two  Fig.  iv.  v. 
J  points  behind  the  grinding  teeth  of  each  fide.  By  this 
t  figure  of  the  bones,  the  back  hne  of  the  palate  has  a 
t  fcolloped  or  waved  form.    The  velum  palati,  or  cur- 
t  tain  of  th^e  palate,  is  a  little  arched,  following  the  ge- 
r  neral  hne  of  the  bones  ;  the  uvula  or  pap  hangs  ex- 
i  adtiy  from  the  middle  of  the  velum,  taking  its  origin 
t  from  the  middle  projefling  point  of  the  two  bones  ; 
.  and  a  fmall  mufcle,  the  azygus  uvulae,  runs  down  in 
t  the  middle  of  the  velum,  taking  its  origin  from  this 
1  middle.  • 

2.  The  fmall  projecting  point  of  the  palate  bone, 
j  juft  behind  the  laft  grinding  tooth,  touches  the  ptere- 
\  goid  procefs  of  the  fphenoid  bone,  it  is  therefore  named 
1  the  PTEREGoiD  PROCESS  of  the  palate  bone  ;  but  it  is  2. 
I  fo  joined  with  the  pteregbid  procefs  of  the  fphenoidal 
1  bone,  that  they  are  not  to  be  diftinguilhed  in  the 
I  entire  Ikull.  The  pofterior  pteregoid  hole,  or  third 
1  hole  of  the  palate,  is  juft  before  this  point. 
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Plate  IV.  3.  The  NASAL  PLATE  OF  PROCESS,  is  a  thin  and  fingle 
&  ^^3.^*  plate  ;  rifes  perpendicularly  upwards  from  the  palate  ; 
lies  upon  the  fide  and  back  part  of  the  noftrils,  fo  as 
to  form  their  opening  backwa^rds  into  the  throat ;  it 
is  fo  joined  to  the  upper  jaw-bone,  that  it  hes  there 
like  a  founding-board  upon  the  fide  of  the  antrum 
Highmorianum,  and  completes  that  cavity  forming 
the  thin  partition  betwixt  it  and  the  nofe. 

4.  This  nafal  procefs  extends  thus  up  from  the  back 
arch  of  the  palate,  to  the  back  part  of  the  orbit ;  and 
though  the  nafal  plate  is  very  thin  and  delicate  in  its 
whole  length,  yet,  where  it  enters  into  the  orbit,  it 
4.  is  enlarged  into  an  irregular  kind  of  knob  of  a  trian- 
gular form.  This  knob  is  nam^d  its  orbitary  pro- 
cess ;  or,  as  the  knob  has  two  faces  looking  two  ways 
in  the  orbit,  it  is  divided  fometimes,  (as  by  Monro  the 
father),  into  two  orbitary  procelTes,  the  anterior  and 
pofterior ;  the  anterior  one  is  the  chief.  This  or- 
bitary procefs,  or  point  of  the  palate  bone,  being  tri- 
angular, very  fmall,  and  very  deep  in  the  focket,  is 
not  eafily  difcovered  in  the  entire  IkuU. 
5,  5.  .  This  orbitary  procefs,  is  moft  commonly  hollow 
or  cellular,  and  its  cells  are  fo  joined  to  thofe  of  the 
fphenoid  bone,  that  it  is  the  palate  bone  that  fhuts 
Fig.v.  the  fphenoid  cells,  and  the  fphenoid  and  palatine 
CELLS  of  each  fide,  conltitute  but  one  general  cavity. 

Tig.  vii.  &  The  OSSA  SPONGIOSA,  or  TURBINATA  IN- 
FERIORA,  are  fo  named,  to  diftinguilh  th^m  from  tl>e 
upper  fpongy  bones,  which  belong  to  the  os  ceth- 
moides ;  but  thefe  lower  fpongy  bones,  are  quite  dif* 
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tind,  formed  a  part,  and  connedled  in  a  very  flight  Plate  iv. 
way  with  the  upper  jaw  bones.  Sn.^"'^ 

The  ossA  spoNGiosA  iNFERioRA,  aic  two  boncs,  much 
rolled  or  convoluted,  very  fpongy,  much  refembling 
puff-pafte,  having  exadly  fuch  holeg,  cavities,  and  net- 
work, as  we  fee  in  raifed  pafle,  fo  that  they  are  exceed- 
i  ingly  light.  They  He  rolled  up,  in  the  lower  part  of  the 
•i  nofe ;  are  particularly  large  in  fheep ;  are  eafily  feen, 
( either  in  the  entire  fubjed:,  or  in  the  naked  flcull.  Their 
lljoint  forms  that  projediion,  which  we  touch  with  the 
1  finger  in  picking  the  nofe  ;  and  from  that  indecent 
j  pradice,  very  often  ferious  confequences  arife,  for  in 
I  many  inftances,  polypi  of  the  lower  fpongy  bones, 
\  which  can  be  fairly  traced  to  hurts  of  this  kind,  grow 
i  fo,  as  to  extend  down  the  thyo^t,  eaulin^  fuflfocation 
i  and  death. 

One  membrane  conftitutes  the  univerfal  lining  of 
•  the  cavities  of  the  nofe,  and  th?  coverings  of  all  the 

fpongy  bones.  This  continuity  of  the  membrane,  pre- 
;  vents  our  feeing  in  the  fubjed:,  how  flightly  the  fpon- 
:gy  bones  are  hung;  but  in  the  bare  and  difl:eaed 

fkull,  we  find  a  neat  fmall  hook  upon  the  fpongy  bone,  Fig.  viii.s. 

by  which  it  is  hung  upon  the  edge  of  the  j^ntrum 
rmaxillare  ;  for  this  lowey  fpongy  bone,  is  laid  upon  the 
vMe  of  the  antrum,  fo  as  to  help  the  palate  bone,  in 
.clofing  or  covering  that  cavity  from  within.  One 
-END  of  the  fpongy  bone,  rather  more  acute,  is  turn-  t. 
eed  towards  the  operiing  of  the  noftril,  and  covers  the 
eend  of  the  lachrymal  dud  :  the  other  end  of  the  fame 
bbone,  points  backwards  towards  the  throat.  The 
ccurling  plate,  hangs  down  into  the  cavity  of  the  nof-  Fig.  iii. 

N  tril 
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Piateiv.   tril»  with  its  arched  fide  towards  the  noie    This  fpon- 
F^.vii.&c      ^Qj^g^  jjffg^-g  f^-on^  ^he  fpongy  procefs  of  the  aeth- 
moid  bone,  in  being  lefs  turbinated  or  complex,  in 
having  no  cells  conneded  with  it,  and  perhaps  it  is  lefs 
diredly  related  to  the  organ  of  fmell.    If  polypi  arife 
from  the  upper  fpongy  bone,  we  can  ufe  lefs  freedom, 
and  dare  hardly  pull  them  away,  for  fear  of  injuring 
the  cribriform  plate  of  the  aethmoid  bone.  We  are  in- 
deed, not  abfolutely  prohibited  from  puUing  the  polypi, 
from  the  upper  fpongy  bone ;  but  we  are  more  at  eafe. 
in  pulling  them  from  the  lower  pne,  fince  it  is  quite 
an  infulated  bone.    When  peafe,  or  any  fuch  foreign 
bodies,  are  detained  in  the  nofe,  it  muft  be  from  fwcl- 
ling,  and  being  detained,  among  the  fpongy  bones. 

The  fpongy  bones,  are  not  abfolutely  Hmited  in 
their  number  :  there  is  fometimes  found  betwixt  thefe 
two,  a  third  fet  of  fmall  turbinated  bones,  commonly 
belonging  to  the  aethmoid  bone. 

VOMER.— The  nofe  is  completed  by  the  vomer, 
which  is  named  from  its  refemblance  to  a  plough 
ihare,  and  which  divides  the  two  noftrils  from  each 
other:  It  is  a  thin  and  flender  bone,  confiding  evi- 
dently of  two  plates  much  comprefled  together,  very 
denfc,  and  ftrong,  but  ftill  fo  thin,  as  to  be  tranfparent. 
The  two  plates  of  which  the  vomer  is  compofed,  fplit 
or  part  from  each  other  at  every  edge  of  it,  fo  as  to 
form  a  groove  on  every  fide.  i.  On  its  upper  part,  or 
as  we  may  call  it,  its  bafe,  by  which  it  ftands  upon  the 
Ikull,  the  vomer  has  a  wide  groove,  receiving  the  pro- 
jefting  point  of  the  aethmoid  and  fpha^noid  bones :  thus 
it  ftands  very  firm  and  fecure,  and  capable,  of  refitting 

6  very 
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^erj' violent  blows.  2.  Upon  its  lower  part,  its  groove  is  Plate  iv,  ) 

.tiarrower,  and  receives  the  riling  line  in  tlie  middle  of^'°  2".  '* 

the  palate  plate,  where  the  bones  meet,  to  form  the 

palate  future.  At  its  fore-part,  it  is  united  by  a  rag- 
.  ged  furface,  and  by  fomething  like  a  groove  to  the  5t 
:  middle  cartilage  of  the  nofe ;  and,  as  the  vomer  re- 
■  ceives  the  other  bones  into  its  grooves,  it  is  in  2l  man- 
:  ner,  locked  in  on  all  lides :'  it  receives  fiipport  and 
:  Hrength  from  eachj  and  if  the  vomer  aind  its  cartilage, 

lliould  feem  too  flender  a  fupport,  for  the  fabric  of  the 
;  iiofe,  leit  it  be  remembered,  that  they  are  all  firmly 
'  conneded,  and  covered  by  one  continuous  mem-  «. 
'  brane,  which  is  thick  arid  ftrdrig,  and  that  this  is  as  ^ 
;  periofteum',  or  rather  like  a  continued  Hgament,  which 
;  increafes  gre^ftly  the  fhicknefs  arid  the  ftrength  of 
t  every  one  of  thefe  thin  plates.  The  vomer,  in  almoft 
t  every  fubjeft,  bends  mueh  towards  one  or  other  rioftril, 
:  fo  as  foirieti'mes  to  occafiori  no  fnrall  apprehehfion, 
^  when  it  happens  to  be  firft  ob'ferved. 

OS  MALAE,  or  theborifi  of  the  cheek,  is  eafily^'^-^- 
1  knowri  and  is  a  very  unimportant  one.  It  is  that  large 
!  fquare  bone  which  forms  the  cheek  :  it  has  four  diftindl 
]  points,  which  anatomifts  have  chofen  to  demonftrate, 
'  with  a  very  fuperfluous  accuracy,    i.  The  upper  or-  1. 
I  BiTARY  procefs,  ftands  higheft,  running  upwards  to 
I  form  part  of  the  facket,  the  outer  corner  of  the  eye, 
i  aind  the  fliarp  edge  of  the  temple.    2.  The  inferior  2- 
«  OrbitaRy  process,  which  is  juft  oppofite  to  this,  form- 
iingthe  lower  part  of  the  orbit,  and  the  edge  of  the 
«  cheek.    3.  The  maxillary  process,  is  that  broad  and  ^ 
1  rough  furface,  by  which  it  is  joined  to  the  upper  jaw 

Nij,  bone. 
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fiate  IV.  bone.  4.  Is  the  one  the  beft  entitled  to  the  name  of 
procefs,  becaufe  it  (lands  out  quite  infulated,  and  goes 
outwards  and  backwards  to  unite  with  the  temporal 
bone,  in  forming  the  zygoma  or  temporal  arch  ;  it  is 
4,  '  named  the  ZYGOMATIC  PROCESS.  ^.  That  plate,  which 
goes  backwards  to  form  the  floor  of  the  orbit,  is  na- 
med  the  internal  orbitary  process.  This  bone  has 
no  holes,  except  fuch  minute  oties,  as  tranfmit  arteries, 
merely  for  the  nouriflimient  of  the  bone  itfelf. 

Fig. xu.  OS  MAXILLAE  INFERIORIS.-The  lower  jaw 
bone,  is  likened  to  a  horfe  fhoe,  or  to  a  crefeent,  or  to 
the  letter  U,  though  we  need  be  under  no  anxiety  about 
refemblances,  for  a  form  fo  generally  known.  There 
is  fuch  an  infinite  compUcation  of  parts  furrounding 
the  jaw,  of  glands,  mufcles,  blood-veflels,  and  nerves, 
that  it  were  endlefs  to  give  even  the  flighteft  account 
of  thefe.  They  fhall  be  referved  each  for  its  proper 
place,  while  I  explain  the  form  of  the  lower  jaw,  in 
the  mod  fimple  and  eafy  way. 

1.  The  fore  part,  or  chin,  is  in  a  handfome  and 
manly  face,  very  fquare  ;  and  this  portion  is  marked 
oiit  by  this  fquarenefs,  and  by  two  fmall  holes,  one  on 
either  fide,  by  which  the  nerves  of  the  lower  jaw  coms 
put  upon  the  face. 

2.  The  bafe  of  the  jaw,  is  a  ftreight  and  even  line, 
terminating  the  outline  of  the  face.  It  is  diftindlly 
traced  all  along,  from  the  firft  point  of  the  chin, 
backwards  to  the  angle  of  the  jaw.  Fradures  of  this 
bone,  are  always  more  or  lefs  tranfverfe,  and  are  eafily 
known  by  the  falUng  down  of  one  part  of  this  even 
line,  and  by  feeling  the  crafhing  bones  when  the  fall- 
en 
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cn  part  is  raifed.    Such  fradlures  happen  froiti  blows  Watc  tv. 

Fig.  xi.  & 

or  falls ;  but  not  by  pulHng  teeth,  for  the  fockets  of  xii. 
the  teeth  bear  but  a  fmall  proportion  to  the  reft  of 
the  jaw  ;  even  in  children,  this  cannot  happen  ;  for  in 
them  the  teeth  have  no  roots,  and  have  no  hold  nor 
dangerous  power  over  the  jaw :  Though  (as  I  have 
faid)  the  fockets  often  fuffer,  the  jaw  itfelf  never 
yields. 

3.  The  angle  of  the  jaw,  is  that  corner  where  the  3. 
bafe  of  the  jaw  ends,  wher^  the  bone  rifes  upwards,  at 
right  angles,  to  be  articulated  with  the  head.  This 
part  ahb,  is  eafily  felt,  and  by  it  we  judge  well  of  the 
fituation  of  veins,  arteries,  and  glands,  which  might  be 

in  danger  of  being  cut,  in  wounds  or  in  operations. 
There  are  two  procelTes  of  the  jaw,  of  particular  im- 
portance, the  coronoid  or  horn-like  procefs,  for  the  in- 
fertion  of  its  ftrong  mufcles,  efpecially  of  the  temporal 
mufcle,  and  the  condyloid  or  hinge  procefs,  by  which 
it  is  jointed  with  the  temporal  bone. 

4.  The  CORONOID  PROCESS,  named  from  its  refem-  4. 
blance  to  a  horn,  is,  like  the  reft  of  the  jaw-bone,  flat 

on  its  fides,  and  turned  up  with  an  acute  angle,  very 
lharp  at  its  point,  and  lying  exaclly  under  the  zygoma, 
or  temporal  arch.  The  temporal  mufcle  runs  under  . 
this  arch,  and  lays  hold  on  the  coronary  procefs,  not 
touching  it  on  one  point  only,  ,but  grafping  it  on  eve- 
ry fide,  and  all  round.  And  the  procefs  is  fet  fo  far 
before  the  articulation  of  the  jaw,  that  it  gives  the 
mufcle  great  power.  This  procefs  is  fo^lefended  by 
the  temporal  arch,  and  fo  covered  by  mufcles,  that  it 
cannot  be  felt  without. 


5.  The 
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jiatc  iy.      H.  The  CONDYLOID  PROCESS,  or  the  articulating  pro- 
Fig,  xi.ot      "  ' 

^ii-        cefs  of  the  jaw,  is  behind  this,  and  is  formed  by  the 
body  of  the  bone  turned  up  at  its  angle.    This  alfo  is 
of  the  fame  flat  form  with  the  reft  of  the  jaw.  The 
condyle,  or  joint  of  the  jaw-bone  is  placed  upon  the 
top  of  this  rifing  branch.    The  condyle,  or  articulat- 
ing head  is  not  rouM,  but  flat,  of  a  long  form,  and  fet 
acrofs  the  branch  of  the  jaw.    This  articulating  pro- 
ccfs  is  received  into  a  long  hollow  of  the  temporal 
bone,  juft  under  the  root  of  the  zygomatic  procefs;  fo 
that  by  the  long  forrfi  of  the  condyles,  and  of  the  ca- 
vity into  which  it  is  received,  this  joint,  is  a  mere  hinge, 
not  admitting  of  lateral  nor  rotatory  motions,  at  leaft 
of  no  wider  lateral  motions  thari  thofe  which  are  ne- 
ceflary  in  grinding  the  food ;  but  the  hinge  of  the  jaw 
is  a  complex  and  very  curious  orte,  which  fhali  be  ex- 
plained in  its  proper  place. 

6.  The  ALVEOLAR  PROCESS  or  the  long  range  of  fockets 
for  the  teeth,  refembles  that  of  the  upper  jaw.  The 
jaw,  as  the  body  grows,  is  flowly  iricreafing  in  length, 
and  the  teeth  are  added  in  proportion  to  the  growth 
of  the  jaws.  When  the  jaws  have  acquired  their  full 
fize,  the  fockets  are  completely  filled ;  the  lips  are  ex- 
tended, and  the  mouth  is  truly  formed.  In  the  de- 
cline of  life,  the  teeth  fall  out,  and  the  fockets  are  re- 
abforbed,  and  carried  clean  away,  as  if  they  had  never 
been ;  fo  that  the  chin  projefts,  the  cheeks  become 
hollow,  and  the  lips  fall  in,  the  fureft  marks  of  old 
age. 

Plate  I.        Thefe  fucceflfive  changes  of  the  form  of  the  jaw  are 
worthy  of  being  mentioned  once  more  ;  firft,  That  in 
the  child,  the  jaw  confifts  of  two  bones,  which  are  join- 
ed 
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ed  flightly  together  in  the  chin.  This  joining,  or  fym-  j 
phyfis,  as  it  is  called,  is  eafily  hurt,  fo  that  in  preterna- 
tular  labours  it  is,  according  to  the  common  method  of 
pulling  by  the  chin,  always  in  danger,  and  often  bro- 
ken. During  childhood  the  procefTes  are  blunt,  and 
fliort,  do  not  turn  upwards  with  a  bold  and  acute  an- 
gle, but  go  off  obliquely  from  the  body  of  the  bone. 
The  teeth  are  not  rooted,  but  flicking  fuperficially 
in  the  alveolar  procefs ;  and  another  fet  lies  under 
them,  ready  to  pufh  them  from  the  jaws. 

Secondly,  That  in  youth,  the  alveolar  procefs  is  ex- 
tending, the  teeth  are  increafing  in  number.  The  coro- 
noid  and  articulating  procelTes  are  growing  acute  and 
large,  and  are  fet  off  at  right  angles  from  the  bone.  The 
teeth  are  now  firmly  rooted ;  for  the  fecond  fet  has 
come  up  from  the  fubftance  of  the  jaw. 

Thirdly,  In  manhood,  the  alveolar  procefs  is  ftill  more 
elongated.  The  dentes  fapientiae  are  added  to  the 
number  of  the  teeth ;  but  often,  by  this,  the  jaw  is 
too  full,  and  this  laft  tooth  coming  up  from  the  back- 
moft  point  of  the  alveolar  procefs  in  either  jaw,  it 
fometimes  happens,  that  the  jaw  cannot  eafily  clofe; 
the  new  tooth  gives  pain ;  it  either  corrupts,  or  it  needs 
to  be  drawn. 

Fourthly,  In  old  age,  the  jaw  once  more  falls  flat ;  it 
flirinks  according  to  the  judgment  of  the  eye,  to  half 
its  fize  ;  the  fockets  are  abforbed,  and  conveyed  away  ; 
^nd  in  old  age  the  coronoid  procefs  rifes  at  a  more 
acute  angle  from  the  fkuU,  and  by  the  falling  down  of 
the  alveolar  veolar  procefs,  the  coronoid  procefs  feems 
increafed  in  length. 

HOLES. 
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Plate  IV.      HOLES.— The  holes  of  the  jaw  are  chiefly  two  : 

-fig.  Xi.  8c  1  1    r  -L 

xii.  I .  A  LARGE  HOLE  OR  the  ijincF  fide,  and  above  the  an- 

gle of  the  jaw,  juft  at  the  point  where  thefe  two  branches, 
the  condyloid  and  the  coronoid  proceffes  part.  A  wide 
groove  from  above  downwards,  leads  to  the  hole  ;  and 
the  hole  is,  as  it  were,  defended  by  a  fmall  point,  or  pike 
y.  of  bone,  rifing  up  from  its  margin.  This  is  the  qreat 
HOLE  for  admitting  the  lower  maxillary  nerve  into 
the  hollow  of  the  jaw,  where  it  goes  round  within  the 
circle  of  the  jaw,  diftributing  its  nerves  to  all  the  teeth. 
But  at  the  point  where  this  chief  branch  of  the  nerve 
goes  down  into  the  jaw,  another  branch  of  the  nerve 
goes  forward  to  the  tongue.  And  as  nerves  make  an  ^ 
impreffion  as  deep  as  that  of  arteries  in  a  bone,  we  find 
here  two  grooves,  firft,  One  marking  the  place  of  the 
great  nerve,  as  it  advances  towards  its  hole ;  and, 
fecondly,  A  fmaller  groove,  marking  the  courfe  of 
the  lefler  branch,  as  it  leaves  the  trunk,  and  paflTes 
this  hole  to  go  forward  to  the  tongue. 

Along  with  this  nerve,  the  lower  maxillary  artery, 
a  large  branch,  enters  alfo  by  the  hole  ;  and  both  the 
nerve  and  the  artery,  after  having  gone  round  the  ca- 
nal of  the  jaw,  emerge  again  upon  the  chin. 

2.  The  fecond  hole  of  the  lower  jaw  is  that  on  the 
fide  of  the  chin,  about  an  inch  from  the  point  which 
permits  the  remains  of  the  great  nerve  and  artery  (al- 
mofl:  expended  upon  the  teeth)  to  come  out  upon 
the  chin ;  it  is  named  the  mental  hole. 

< 
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O  Rj 

THE  SPINE,  THORAX,  AND  PELVIIS. 

'  TilE  fpine  is  fo  named  from  certain  projefting  points 
i  'of  each  bone,  which,  flanding  outwards  in  thfe  back, 
1  form  a  continued  ridge  ;  and  the  appearance  of  con- 

I  tinuity  is  fo  complete,  that  the  whole  ridge  is  named 
!l  fpine,  which,  in  common  language,  is  fpoken  of  as  a 

I I  fmgle  bone.  This  long  hne  confifts  of  twenty-four 
^  diftina  bones,  named  vertibrse,  from  the  Latin  vertere, 
1  to  turn.  They  conduct  the  fpinal  marrow,  fecure 
1  from  harm  the  whole  length  of  the  fpine,  and  fup- 
■  port  the  whole  weight  of  the  trunk,  head  and  arms  ; 
•  they  perform,  at  certain  points,  the  chief  turnings 

and  bendings  of  the  body  ;  and  do  not  fuffer  under 
the  longeft  fatigue,  or  the  greateft  weight  which  the 
limbs  can  bear.  Hardly  can  any  thing  be  more  beau- 
tiful or.  furprifmg  than  this  mechanifm  of  the  fpine, 
where  nature  has  eftablifhed  the  mod  oppofite  and  in- 
conliflent  fundions  in  one  fet  of  bones;  for  thefe  bones 
are  fo  free  in  motion,  as  to  turn  continually,  yet  fo 
ftrongas  to  fupport  the  whole  weight  of  the  body;  and 
y   fo  flexible  as  to  turn  quickly  in  all  directions,  yet  fo 

O  fteady 
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Fhte  VII.  fteady  within,  as  to  contain  and  defend  the  moft  ma- 
terial and  the  moft  dehcate  part  of  the  nervous  fy- 
ftem. 

The  vertebrae  are  arranged  according  to  the  neck,' 
back,  and  loins,  and  the  number  of  pieces  correfponds. 
with  the  length  of  thefe  divifions.  The  vertebrae  of 
the  LOINS  are  five  in  number,  very  large  and  ftrong, 
and  bearing  the  whole  weight  of  the  body.  Their 
procefles  ftand  out  very  wide  and  free,  not  entangled 
with  each  other,  and  performing  the  chief  motions  of 
the  trunk.  The  vertebrae  of  the  back  are  twelve  in 
number.  They  alfo  are  big  and  ftrong,  yet  fmaller 
than  thofe  of  the  loins ;  their  procefles  are  laid  over 
each  other ;  each  bone  is  locked  in  with  the  next,  and 
embarrafled  by  its  connexion  with  the  ribs ;  this  is 
therefore  the  fteadieft  part  of  the  fpine,  a  very  Hmited 
motion  only  is  allowed.  The  vertebrae  of  the  neck 
are  feven  in  number ;  they  are  more  fimple,  and  like 
rings ;  their  procefles  hardly  projedl ;  they  are  very 
loofe  and  free ;  and  their  motions  are  the  wideft  and 
eafieft  of  all  the  fpine. 

The  feven  vertebrae  of  the  neck,  twelve  of  the  back, 
and  five  of  the  loins,  make  twenty- four  in  all,  which  is 
the  regular  proportion  of  the  fpine.  But  the  number 
is  fometimes  changed,  according  to  the  proportions  of 
the  body  ;  for,  where  the  loins  are  long,  there  are  fix 
vertebrae  of  the  loins,  and  but  eleven  in  the  back  ;  or 
the  number  of  the  pieces  in  the  back  is  fometimes  in- 
creafed  to  thirteen;  or  the  neck,  according  as  it  is  long 
Or  ftiort,  fometimes  has  eight  pieces,  or  fometimes 
only  fix. 
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General  description  of  a  vertebra — The  gene-  Pia^^  "^^^ 
.ral  form,  procelTes,  and  parts  of  the  vertebra,  are? 
I  baft  exemplified  in  a  vertebra  of  the  loins  ;  for  in  it 
t  the  body  is  large,  the  procelTes  are  right  lined,  large, 
iand  ftrong;  the  joint  is  complete,  and  all  its  parts 
iare  very  ftrongly  marked.  Every  vertebra  confifts  • 
I  of  a  body,  which  is  firm  for  fupporting  the  weight 
( of  the  body,  and  hollow  behind,  for  tranfmitting  the 
j  fpinal  marrow ;  of  two  articulating  procelTes  above, 
;  and  two  below,  by  which  it  is  jointed  with  the  bones 
'  which  are  above  and  below  it ;  of  two  tranfverfe  pro- 
( cefles,  which  ftand  out  from  either  fide  of  the  bone,  to 
!  give  hold  and  purchafe  to  thofe  mufcles  which  turn 
ithe  fpine;  and  of  one  procefs,  the  fpinous  procefs, 
'  which  Hands  dire6lly  backwards  from  the  middle  of 
;  the  bone ;  and  thefe  procelTes  being  felt  in  difl:in£t 
j  points  all  the  way  down  the  back,  give  the  whole  theap- 
i  ]  pearance  of  a  ridge  j  whence  it  has  the  name  of  fpine. 

I.  The  BODY  of  the  vertebra  is  a  large  mafs  ofrig.  i.  r. 
1  foft  and  fpongy  bone ;  it  is  circular  before,  and  flat 
1  upon  the  fides.    It  is  hollowed  into  the  form  of  a  cref- 
.  cent  behind,  to  give  the  fhape  of  that  tube  in  which 
•  the  fpinal  marrow  is  contained.    The  body  has  but  a 
very  thin  fcaly  covering  for  its  thick  and  fpongy  fub- 
ftance.    It  is  tipped  with  a  harder  and  prominent  ring 
above  and  below,  as  a  fort  of  defence,  and  within  the 
ring,  the  body  of  the  vertebra  is  hollowed  out  into  a 
fort  of  fuperficial  cup,  which  receives  the  ligamentous 
fubfl:ance  by  which  the  two  next  vertebrae  are  joined 
to  it ;  fo  that  each  vertebra,  goes  upon  a  pivot,  refem- 
bles  the  ball,  and  focket-joints.    And  in  many  ani- 
mals it  is  diftindlly  a  joint  of  tliis  kind. 

O  ij  I.  The 
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1.  The  BODY  is  the  main  part  of  the  vertebra  to 
which  all  the  other  proceflcs  are  to  be  referred ;  it  k 
the  centre  of  the  HMne,  and  bears  chiefly  the  weight 
of  the  body  :  It  is  large  in  the  loins,  where  the  weight 
of  the  whole  refts  upon  it,  and  where  the  movements 
are  rather  free  :  It  is  fmaller  in  the  vertebrae  of  the 
back,  where  there  is  almoft  no  motion,  and  lefs  weight; 
and  in  the  vertebrae  of  the  neck,  there  is  hardly  any- 
body ;  the  vertebrae  being  joined  to  each  other  chiefly 
by  the  articulating  procefles. 

2.  The  ARTICULATING  PROCESS  is  a  fmall  projection, 
{landing  out  obliquely  from  the  body  of  the  vertebra, 
with  a  fmooth  furface,  by  which  it  is  joined  to  the  ar- 
ticulating procefs  of  the  next  bone  ;  for  each  vertebra 
has  a  double  articulation  with  that  above  and  with 
that  below.  The  bodies  of  the  vertebrae  are  united 
to  each  other  by  a  kind  of  ligament,  which  forms  a 
more  fixed,  and  rather  an  elafl:ic  joining ;  and  they 
are  united  again  by  the  articulating  proceflTes,  which 
makes  a  very  moveable  joint  of  the  common  form. 
The  articulating  procefles  are  fometimes  named  ob- 
lique proceflTes,  becaufe  they  fliand  rather  obhque-/ 
ly.  The  upper  ones  are  named  the  afccnding  obhque 
proceflTes,  and  the  two  lower  ones  are  named  the  infe- 
rior or  defcending  oblique  proceflTes. 

3.  The  SPINOUS  PROCESSES  are  thofe  which  project  di- 
rectly backwards,  whofe  points  form  the  ridge  of  the 
back,  and  whofe  fliarpnefs  gives  the  name  to  the  whole 
column.  The  body  of  each  vertebra  fends  out  two 
arms,  which,  meeting  behind,  form  an  arch  or  canal 
for  the  fpinal  marrow;  and  from  the  middle  of  that 
arch,  and  oppofite  to  the  body,  the  fpinous  procefs 
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projeds.  Now  thefe  fpinous,  and  the  tranfverfe  pro-  l^^^'.J^ ' 
ceffes,  are  as  fo  many  handles  and  levers  by  which  the 
fpine  is  to  be  moved,  which,  by  their  bignefs,  give  a 
firm  hold  to  the  mufcks,  and,  by  their  length,  give 
them  a  powerful  lever  to  work  their  effefts  by.  The 
fpinous  procefles,  then,  are  for  the  infertion  of  thefe 
mufcles  which  extend  and  raife  the  fpine. 

4.  The  TRANSVERSE  PROCESSES  ftaud  out  from  the  fides 
of  the  arms  or  branches  which  form  this  arch.  They 
ftand  out  at  right  angles,  or  tranfverfely  from  the  body  of 
the  bone;  and  they  alfo  areas  levers,  andlong  and  pow^ 
erful  ones  for  moving  and  turning  the  fpine.  Perhaps 
their  chief  ufe  is  not  for  turning  the  vertebrae,  for  there 
is  no  provifion  for  much  of  a  lateral  motion  in  the  low- 
er part  of  the  fpine,  but  the  mufcles  which  are  implant- 
ed into  thefe,  are  more  commonly  ufed  in  affifting 
thofe  which  extend  and  raife  the  fpine. 

Thefe,  and  all  the  procelfes,  are  more  diftind,  pro- 
■  minent,  and  ftrong;  more  dired,  and  larger  in  the  loins, 
and  more  eafily  underftood,  than  in  the  vertebras  of 
any  other  clafs.  But  this  prepares  only  for  the  defcrip- 
tion  of  the  individual  vertebrae,  where  we  find  a  vari- 
ety proportioned  to  the  various  offices,  and  to  the  de- 
grees of  motion  which  each  clafs  has  to  perform. 

Of  THE  VERTEBRjE  OF  THE  LOINS.— I  have  chofen  to 
reprefent  the  general  form  of  a  vertebrae,  by  defcrib- 
ing  one  from  the  loins,  becaufe  of  the  diftindnefs  with 
which  all  its  parts  are  marked.  In  the  lumbar  verte- 
brae, the  perpendicular  height  of  the  body  is  fliort, 
the  intervertebral  fubftance  is  thicker  than  in  the  o- 
ther  parts  of  the  fpine,  and  the  feveral  procelfes  ftand 
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Plate  vn.  ofF  from  each  other  diftin6t  and  clear:  all  which  are 
provnions  for  a  freer  motion  in  the  loins. 
I-  The  BODY  of  a  lumbar  vertebra  1%  particularly  large, 
thick,  and  fpongy,  and  its  thin  outer  plate  is  perforat- 
ed by  many  arteries  going  inwards  to  nourifli  this 
fpongy  fubftance  of  the  bone.  The  length  of  the  bo- 
dy is  an  inch,  and  the  interfticial  cartilage  is  ne'arly  as 
long ;  fo  that  the  vertebrae  of  the  loins  prefent  to  the 
eye,  looking  from  within  the  body,  a  large  thick  and 
mafly  column,  fit  for  fupporting  fo  great  a  weight. 
3-  The  SPINOUS  PROCESS  is  fhort,  big,  and  ftrong.  It 
runs  horizontally  and  diredly  backwards  from  the 
arch  of  the  fpinal  marrow.  It  is  flattened,  and  about 
an  inch  in  breadth ;  and  it  is  commonly  terminated 
by  a  lump  or  knob,  indicating  the  great  ftrength  of  the 
mufcles  which  belong  to  it,  and  the  fecure  hold  which 
they  have. 

4.  The  TRANSVERSE  PROCESS  is  alfo  fhort,  dire£t,  and 
very  ftrong,  going  off  horizontally  from  the  fide  of  the 
bone,  terminated  like  the  fpinous,  by  a  knotty  point, 
where  large  mufcles  are  implanted. 

'*  The  ARTICULATING  PROCESSES  of  the  lumbar  verti- 
brae  fland  fo  diredlly  upwards  and  downwards,  that  the 
name  of  oblique  proceffes  cannot  be  appUed  here. 

Fig.  iii.  I.      Of  thevERTEBRiEOFTHEBACK  The  charaflcrof  the 

vertebrae  of  the  back  is  diredly  oppofite  to  that  of  the 
loins.  The  bodies  of  the  vertebra  are  ilill  large  to  fup- 
port  the  great  weight  of  the  trunk ;  but  they  are  much 
longer  than  in  the  loins,  and  their  inter- vertebral  fub- 
ftance is  thin,  for  there  is  little  motion  here.  The 
3.  SPINOUS  PROCESSES  in  the  vertebrse  of  the  back,  are  ve- 
ry long  and  aquiline.    They  are  broad  at  their  bafis, 

and 
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and  very  fmall  or  fpinoiis  at  their  further  end  ;  and  in  p|g*  •  " 
place  of  (landing  perpendicularly  out  from  the  body, 
they  are  fo  bent  down,  that  they  do  not  form  a  pro- 
minent nor  unfightly  fpine,  but  are  ranged  almoft  in  a 
perpendicular  line,  that  is,  laid  over  each  other,  like 
the  fcales  of  armour,  the  one  above  touching  the  one 
below,  by  which  the  motions  of  thefe  vertebrae  are  ftill 
further  abridged.  And,  laftly,  the  transverse  pro-  4, 
GESSES,  which  are  ftiort  and  knobby,  in  place  of  ftand- 
ing  free  and  clear  out,  like  thofe  of  the  loins,  are  tra- 
malled  and  reftridled  from  motion,  by  their  cpnnedion 
with  the  ribs  ;  for  the  ribs  are  not  merely  implanted 
upon  the  bodies  of  the  dorfal  vertebrae,  but  they  are 
further  attached  firmly  by  ligaments,  and  by  a  regular  Fig.  ir. 
joint  to  the  tranfverfe  procefs  of  each  vertebra.  Now 
the  rib  being  fixed  to  the  body  of  one  vertebra,  and  to 
the  tranfverfe  procefs  of  the  vertebra  below,  the  mo- 
tions of  the  vertebrae  are  much  curbed.  And  we  alfo  Fig.  v. 
get  another  mark  by  which  the  dorfal  vertebrae  may 
be  known,  viz.  that  each  vertebra  bears  two  impref- 
fions  of  the  rib  which  was  joined  to  it,  one  on  the  flat 
fide  of  its  body,  and  the  other  on  the  fore  part  of  its 
tranfverfe  procefs. 

Ofthe  vertebra  OF  the  neck  The  vertebrae  of  the  Fig.  vi. 

iieck  depart  fl:ill  farther  from  the  common  form.  Their 
BODIES  are  flattened  on  their  fore  parts,  fo  as  to  make 
a  flat  furface  on  which  the  windpipe  and  gullet  lie 
fmooth.  The  body  is  very  fmall  in  all  the  vertebrae  ^ 
of  the  neck.  In  the  uppermoft  of  the  neck  there  is 
abfolutely  no  body  ;  and  the  next  to  that  has  not  a 
body  of  the  regular  and  common  form.  There  is  not 
in  the  vertebrae  of  the  neck,  as  in  thofe  of  the  loins,  a 
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Plate  VII.  cup  or  hollow  for  receiving  the  intervertebral  fub fiance j 
but  the  furfaces  of  the  body  are  flat  or  plain,  and  the 
articulating  procefles  are  oblique,  and  make  as  it  were 
one  articulation  with  the  body  ;  for  the  lower  furface 
of  the  body  being  not  hollow,  but  plain,  and  inchned 
forwards,  and  the  articulating  procefles  being  alfo  plain, 
and  inclined  backwards,  the  two  furfaces  are  oppofed 
to  each  other,  and  the  one  prevents  the  vertebrae  from 
Aiding  forwards,  and  the  other  prevents  it  from  Aiding 
backwards,,  while  a  pretty  free  and  general  motion  is 
3-     allowed.    The  spinous  processes  of  the  neck  are  for 
•  the  infertion  of  many  mufcles,  and  therefore  they  are 
fpht.    This  bifurcation  of  the  fpinous  procefs  is  not 
abfolutely  peculiar  to  the  cervical  vertebrae  ;  for  fome- 
times,  though  rarely,  the  others  are  fo  :  and  it  is  only 
'  ;i         in  the  middle  of  the  neck  that  even  they  are  forked;  for 
■  the  firfl:  vertebra  is  a  plain  ring,  without  any  tranf- 

-  verfe  procefs,  becaufe  there  are  few  mufcles  attached 
to  it  ;  and  the  lafl:  vertebra  of  the  neck  is  fcarcely  bi- 
furcated, approaching  to  the  nature  of  the  dorfal  ver- 
tebrse ;  for  it  is  long  and  aquiline ;  is  depreflTed  to- 
wards the  back,  and  is  fo  much  longer  than  the  others, 
as  to  be  diflinguiflied  by  the  name  of  vertebra  pro- 

MINENS. 

^,  The  TRANSVERSA  PROCESSES  of  the  neck  are  alfo  bi^ 
futcated,  becaufe  there  are  a  great  many  fmall  mufcles 
inferted  into  them  alfoi  But  the  mofl:  curious  pecu- 
liarity of  the  tranfverfe  procefles  is,  that  each  of  them 
is  perforated  for  the  tfanfmiflion  of  the  great  artery, 
which  is  named  vertebral  artery,  becaufe  it  paflTes 
through  thefe  holes  in  the  vertebrae  which  form  altoge- 
ther a  bony  canal  for  the  artery.  This  artery,  which  is 
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J  defended  with  io  much  care,  is  one  of  the  chief  ar-  piate  ^rii 
{ teries  of  the  brain,  for  there  are  two  only  ;  and  often 
vwheri  the  other,  the  carotid,  has  been  obftrudled,  this 
c continues  to  perform  its  office. 

So  that  the  charadler  of  thefe  cervical  vertebrae  is, 
tthat  they  are  calculated  for  much  free  motion  :  and 
rthe  marks  by  which  they  are  diftinguiihed  are,  that 
tthe  bodies  are  particularly  fmall;  the  articulating  pro- 
tcefles  oblique,  with  regard  to  their  polition,  and  almofl; 
{plain  on  their  furface.  The  fpinous  procefsj  which  is 
aawanting  in  the  uppermoft  vertebra,  is  fhort  and  fork- 
eed  in  all  the  lower  ones  ;  the  tranfverfe  procefs  alfo  is 
f forked;  and  the  tranfverfe  procefles  of  all  the  vertc- 
tbrae,  except  perhaps  the  firft,  are  perforated  near  their 
e  extremities  with  the  large  hole  of  the  vertebral  artery. 

I  ATLASS  AND  DENT ATUS— But  among  thefe  Fig.'^ii; 
^  vertebrae  of  the  neck,  two  are  to  be  particularly  dif- 
t  tinguifhed,  as  of  grea;ter  importance  than  all  the  reft  ; 
:  for  though  the  five  lower  vertebrae  of  the  neck  be  of- 
i"  lifted  and  fixed,  if  but  the  two  uppermoft  remain  free, 
tthe  head,  and  even  the  neck,  feems  to  move  with  per- 
tfe6t  eafe. 

The  firft  vertebra  is  named  atlass,  perhaps,  be- 
c  caufe  the  globe  of  the  head  is  immediately  placed  up- 
c  on  it ;  the  fecond  is  named  dentatus  of  axis,  becaufe" 
i  It  has  an  axis  or  tooth- like  pf  ocefs  upon  which  the 
t  firft  turns. 

-  The  ATLASS  has  not  the  complete  form  of  the  other 
itertebrae  of  the  netk,  for  its  procefles  are  fcarcely  dif- 
ttinguifhable  :  It  has  no  body,  unlefs"  its  two  atticula- 
tting  procefles  are  to  be  reckoned  as  a  body  :  It  is  no' 

F  more 
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?kt«  vn.  more  than  a  fimple  ring ;  it  has  no  fplnous  procefs  \ 
and  its  tranfverfe  procefs  is  not  forked.  The  body  is 
entirely  awanting  :  in  its  place,  the  vertebra  has  a  flat 
furface  looking  backwards,  which  is  fmooth  and  po- 
lifhed  by  the  rolling  of  the  tooth-like  procefs  ;  there 
is  alfo  a  fliarp  point  rifing  perpendicularly  upwards 
towards  the  occipital  bone,  and  this  point  is  held  to  the 
edge  of  the  occipital  hole  by  a  ftrong  hgament.  The 
fmooth  mark  of  the  tooth-like  procefs  is  eafily  found ; 
and  upon  either  fide  of  it,  there  projefts  a  fmall  point 
from  the  inner  circle  of  the  ring  :  thefe  two  points  have 
a  ligament  extended  betwixt  them,  called  the  tranfverfe 
ligament,  which,  like  a  bridge,  divides  the  ring  into 
two  openings,  one,  the  fmaller,  for  lodging  the  tooth- 
like procefs,  embracing  it  clofely,  the  greater  opening 
is  for  the. fpinal  marrow:  The  ligament  confines  the 
tooth-like  procefs  ;  and  when  the  ligament  is  burfl:  by 
violence  (as  has'  happened),,  the  tooth-Hke  procefs 
broken  loofe,  prefles  upon  the  fpinal  marrow ;  the 
head,  no  longer  fupported-  by  it,  falls  foreward,  and 

the  patient  dies.- 
^  The  ARTICULATING  PROCESS'  may  be  confidered  as  the 
bod'y  of  this  vertebra  ;  for  it  is  at  once  the  only  thick 
part  and' the  only  articulating  furface.  This  broad  ar- 
ticulating fubftance  is  in  the  middle  of  each  fide  of  the 
ring-  it  has  twa-fmootli  furface^on  each  fide,.one  look. 
mg  upwards,  by  which-  it  is  joined  to  the  occiput ;  and 
one  looking  direftly  downwards,  by  which  it  is  jom- 
ed  to  the  fecond  vertebra  of  the  neck.  The  two  up- 
per articulating  furfaces  are  oval,  and  flightly  hollow 
to  receive  the  occipital  condyles  :  they  are  alfo  ob- 
linue  for  the  inner  margin  of  each  dips  downwards  ; 
^   '  the 
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1  the  outer  margin  rifes  upwards  ;  and  the  fore  end  of  Plate  m 

.  .  Fig.  vii. 

i  each  oval  is  turned  a  httle  towards  its  fellow.  Now, 
i  by  the  obliquity  of  the  condyles,  and  this  obliquity  of 
1  the  fockets  which  receive  them,  all  rotatory  motion 

i  is  prevented,  and  the  head  performs,  by  its  articula- 
1  tions  with  th-e  firfl  vertebra  or  atlafs,  only  the  nodding 
]  motions  ;  and  when  it  rolls,  it  carries  the  lirft  vertebra 
J  along  with  it,  moving  round  the  tooth-like  procefs  of 
I  the  dentatus.  The  articulation  with  the  head  is  a 
1  hinge  joint,  in  the  ftridteft  fenfe  :  it  allows  of  no  other 
1  motion  than  that  backwards  and  forwards  ;  the  nod- 
jding  motions  ar^  performed  by  the  head  upon  the 
<atlafe,  the  rotatory  motions  are  performed  by  the  at- 
liafs  moving  along  with  the  head,  turning  upon  the 
t  tooth-like  procefs  of  the  dentatus. 

Now  the  upper  articulating  furface  of  the  atlafs  is 
I  hollowed  to  fecure  the  articulation  with  the  head; 
t  but  the  lower  articulation,  that,  with  the  dentatus,  be- 

ii  tng  fecured  already  by  the  tooth-like  procefs  of  that 
I:  bone,  no  other  property  is  required  in  the  lower  ar- 
tticulating  furface  of  the  atlafs,  than  that  it  fhould 
^  ghde  with  perfe6l  eafe  ;  for  which  purpofe,  it  is  plain 
sandfmooth  ;  it  neither  receives,  nor  is  received  into 
tthe  dentatus  by  any  hollow,  but  lies  flat  upon  the 
iforface  of  that  bone.  It  is  alfo  evident,  that  fmce  the 
( office  of  the  atlafs  is  to  turn  along  with  the  head,  it 
ccould  not  be  fixed  to  the  dentatus,  in  the  common 
\way,  by  a  body  and  by  intervertebral  fubftance  ;  and 
ifince  the  atlafs  attached  tp  the  head  moves  along, 
^with  it,  turning  as  upon  an  axis,  it  mud  have  no  spi- 
>Nous  PROCESS  ;  for  the  projedion  of  a  fpinous  procefs 
Unvift  have  prevented  its  turning  upon  the  dentatus-, 

P  ij  and 
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fhtt  yii.  and  would  even  have  hindered,  iii  fome  degree,  the 
nodding  of  the  head  ;  therefore  the  atlafs  has  a  fimple 
ring  behind,  and  has  only  a  fmall  knob  or  -button 
4.  where  the  fpinous  procefs  fliould  be.  The  trans- 
verse PROCESS  is  not  forked,  but  it  is  perforated  witli 
a  large  hole  for  the  vertebral  artery  ;  and  the  artery 
to  get  into  the  fkuU,  makes  a  wide  turn,  lying  fla.. 
Xipon  the  bone,  by  which  there  is  a  flight  hollow  ov 
impreffion  of  the  artery,  which  m^kes  the  ring  of  the 
vertebra  exceedingly  thin. 

But  the  form  of  the  dentatus  beft  explains  thefe 
pecuharities  of  the  atlafs,  and  this  turning  of  the  head. 

j. 

rig.viu.  The  DENTATUS  or  AXIS,  is  fo  named  from  its 
projecting  point,  which  is  the  chief  charaaeriRic  of  this 
bone.    When  the  dentatus  is  placed  upright  before 

V.  vs.  we  obferve,  i.  That  it  is  moft  remarkably  coni- 
cal, rifmg  all  the  way  upwards,  by  a  gradual  flope, 

3.  to  the  point  of  its  tooth-like  procefs:  2.  That  the 
ring  of  the  vertebra  is  very  deep,  tliat  is,  very  thick 
in  its  fubftance,  and  that  the  opening-  of  the  ring  for 
tranfraitting  the  fpinal  marrow  is  of  a  triangular  forai :  ; 

3.  3.  That  its  fpinous  procefs  is  fliort,  thick,  and  forked ;  | 
and  that  it  is  turned  much  downwards,  fo  as  not  to 
interfere,  in  any  degree,  with  the  rotation  of  the  at- 

4.  lafs.  4.  That  its  tooth- like  procefs,  from  which  the 
bone  is  named,  is  very  large,  about  an  inch  in  length;,  j 
very  thick,  like  the  httle  finger  ;  that  it  is  pointed  ;  • 
and  that  from  this  rough  point  a  ftrong  ligament  goes  j 
upwards,  by  which  the  tooth  is  tied  to  the  great  hole  ! 
pf  the  occipital  bone.  We  alfo  obferve  a  neck  or  \ 
^oUar,  or  fmaller  part,  near  the  root  of  the  tooth-hke 

procefs. 
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procefs,  where  it  is  grafped  by  the  ring  of  the  atlafs ;  Plate  vie. 
while  the  point  fwells  out  a  httle  above ;  fo  that  with-  ^'S'""' 
out  the  help  of  ligaments,  it  is  almoft  locked  in  its 
plate.  We  find  this  neck  particularly  fmooth  ;  for  it 
is  indeed  upon  this  collar  that  the  head  continual- 
ly turns.  And,  5.  We  fee  on  either  fide  of  this  5. 
tooth-like  procefs  a  broad  and  flat  articulating  furface, 
pne  on  either  fide.  Thefe  articulating  furfaces  are 
placed  like  flioulders ;  and  the  atlafs  being  threaded 
by  the  tooth-like  procefs  of  the  dentatus,  is  fet  flat  ' 
down  upon  the  high  0ioulders  of  this  bone,  and  there 
it  turns  and  performs  all  tlie  rotatory  motions  of  the 
head.  \ 
.  Of  the  medullary  tube,  and  the  passage  of  the 
NERVES. — All  the  vertebrae  conjoined  make  a  large  ca- 
nal of  a  triangular  or  roundifh  form,  in  which  the  fpinal 
marrow  lies,  giving  off  and  diftributing  its  nerves  to 
the  neck,  arms,  and  legs ;  and  the  whole  courfe  of 
the  canal  is  rendered  fafe  for  the  marrow,  and  very 
fmooth  by  lining  membranes,  the  outermoft  of  which 
is  of  a  leather-like  llrength  and  thicknefs,  and  ferves 
this  double  purpofe  ;  that  it  is  at  once  a  hollow  liga- 
ment, the  whole  length  of  the  fpine  upon  which  the 
bones  are  threaded,  and  by  which  each  individual 
bone  is  tied  and  fixed  to  the  next ;  and  it  is  alfo  a 
vagina  or  fiieath  which  contains  the  fpinal  marrow, 
and  which  is  bedewed  on  its  internal  furface  with  a 
.  thin  exudation,  keeping  the  flieath  moift  and  foft, 
and  making  the  enclofed  marrow  lie  eafy  and  fafe. 

All  down  the  fpine,  this  fpinal  medulla  is  giving 
off  its  nerves  :  One  nerve  pafles  from  it  at  the  inter- 
lace of  each  vertebra ;  fo  that  there  are  twenty-four 

iierve? 
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jpiate  yii.  nerves  of  the  fpine,  or  rather  forty-eight  nerves ; 
twenty-four  being  given  towards  each  fide  :  thefe 
nerves  pafs  each  through  an  opening  or  fmall  hole 
in  the  general  fticath,  there  they  pafs  through  the 
interftice  of  each  vertebra ;  fo  that  there  is  no  hole  in 
the  bone  required,  but  the  nerve  efcapes  by  going 
under  the  articulating  procefs.  This,  indeed,  is  con- 
verted into  fomething  like  a  hole,  when  the  two  con- 
tiguous vertebrae  are  joined  to  each  other. 

fig.i.  THE  INTERVERTEBRAL  SUBSTANCE— 
The  intervertebral  iubftance  is  that  which  is  interpofed 
betwixt  the  bodies  of  two  adjoining  vertebra,  and 
which  is  (at  leaft  in  the  loins  )  nearly  equal  in  thicknefs 
to  the  back  of  the  body  of  the  vertebra  to  which  it  ber 
a.  longs.  We  give  it  this  undefined  name,  becaufe  there  is 
nothing  in  the  human  fyftem  to  which  it  is  entirely  fi- 
niilar;  for  it  is  not  ligament,  nor  is  it  cartilage,  but  it  is 
commonly  defined  to  be  fomething  of  an  intermediate 
nature  :  It  is  a  foft  and  pliant  fubftance,  which  is  cu- 
rioufly  folded  and  returned  upon  itfelf,  like  a  rolled 
bandage  with  folds,  gradually  fofter  towards  the  cen- 
tre, and  with  the  rolled  edges  as  if  cut  obliquely  into 
a  fort  of  convex.  The  cut  edges  are  thus  turned  to- 
wards the  furface  of  the  vertebra,  to  which  each  in- 
tervertebral fubftance  belongs :  It  adheres  to  the  face 
of  each  vertebra,  and  it  is  confined  by  a  ftrong  liga- 
ment all  round :  and  this  fubftance,  though  it  ftill 
keeps  its  hold  on  each  of  the  two  vertebrre  to  which 
it  belongs,  though  it  permits  no  true  motion  of  one 
bone  on  another,  but  only  by  a  twifting  of  its  fub- 
ftance, yields,  neverthekis,  eafily  to  which  ever  fide 

we 
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ytre  incline,  and  it  returns  in  a  moment  to  its  place  by  Fiate  yil 
a  vory  powerful  refilition.  This  perfedt  elafticity  is 
the 'chief  charader  and  virtue  of  this  intervertebral 
fubftance,  whofe  properties  indeed  are  beft  explained 
by  its  ufes ;  for  in  the  bendings  of  the  body,  it  yields 
in  a  very  confiderable  degree,  and  rifes  on  the  mo- 
ment that  the  weight  or  the  force  of  the  mufcles  is 
removed.  In  leaping,  in  fhocks,  or  in  falls,  its  elaf- 
ticity prevents  any  harm  to  the  fpine,  while  othes 
lefs  important  joints  are  luxated  and  deftroyed.  Du- 
ring the  day,  it  is  continually  yielding  under  preffure ; 
fo  that  we  are  an  inch  taller  in  the  mornmg  than  at 
night ;  we  are  fhorter  in  old  age  than  in  youth  ;  and 
the  aged  fpine  is  bended  forwards  by  the  yielding  of 
this  part.  Thefe  curious  fa6ls  were  firil  obferved  by 
fort  of  chance,  and  have  lince  been  afcertained  with 
particular  care. 

Since  preflure,  in  length  of  years,  fhortens  the  fore 
part  of  the  column  of  the  fpine,  and  makes  the  body 
ftoop,  any  undue  inclination  to  either  fide  will  caufe 
diftortion :  the  fubftance  yields  on  one  fide,  and  rifes  on 
the  other ;  and  at  laft  the  fame  chainge  happens  in  the 
bones  alfo,  and  the  diftortion  is  fixed,  and  not  to  be 
changed  :  this  is  pecuharly  apt  to  happen  with  chil- 
dren whofe  bones  are  growing,  and  whofe  griftles  and 
intervertebral  fubllances  are  pecuharly  foft  j  fo  that 
a  tumor  on  the  head  or  jaw,  ■^hj.ch  makes  a  boy  carry 
his  head  on  one  fide,  or  confl:ant  ftooping,  fuch  as  is 
ufed  by  a  girl  in  working  at  the  tambour,  or  the 
carrying  of  a  weakly  child  always  on  one  arm  by  a 
neghgent  or  awkward  nurfe,  will  caufe  in  time  a  fixed 
incurabie  diltortion. 

We- 
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fiatevii.     We  are  now  qualified  to  underftand  the  motions 
'*   of  the  vertebra,  and  to  trace  the  degree  of  motion  in 
each  individual  clafs.    The  degrees  of  motion  vary 
with  the  forms  of  the  vertebra  in  each  part  of  the 
fpine  :  the  motion  is  freeft  in  the  neck,  more  hmited 
in  the  loins,  and  in  the  back  (the  middle  part  of  the 
fpine)  fcarcely  any  motion  is  allowed  :  the  head  per- 
forms all  the  nodding  motions  upon  the  firft  vertebra 
of  the  neck  :  the  firft  vertebra  of  the  neck  performs 
again  all  the  quick  and  fliort  turnings  of  the  head,  by 
moving  upon  the  dentatus :  all  the  lower  vertebrae  of 
the  neck  are  alfo  tolerably  free,  and  favour  thefe  mo- 
tions by  a  degree  of  turning  ;  and  all  the  bendings  of 
the  neck  are  performed  by  them.   The  dorfal  vertebrae 
are  the  moft  limited  in  their  movements,  bending 
chiefly  forwards  by  the  yielding  of  their  intervertebral 
fubftance.    The  vertebra  of  the  loins  again  move 
largely,  for  their  intervertebral  fubftance  is  deep,  and 
their  procefles  quite  unent.angled  and  free.    To  per- 
form thefe  motions,  each  vertebra  has  two  diftind 
joints,  as  different  in  office  as  in  form:  firft,  each 
vertebra  is  fixed  to  thofe  above  and  below  by  the  in- 
tej'vertebral  fubftance,  which  adheres  fo  to  each,  that 
there  is  no  true  motion  :  there  is  no  turning  of  any 
one  vertebra  upon  the  next ;  but  the  elafticity  of  the 
intervertebral  fubftance  allows  the  bones  to  move  a 
little,  fo  that  there  is  a  general  twifting  and  gentle 
bending  of  the  whole  fpine.    The  fecond  joint  is  of 
the  common  nature  with  the  other  joints  of  the  body, 
for  the  articulating  proceftes  are  faced  with  cartilage/ 
furrounded  with  a  capfule,  and  lubricated  with  a 
mucus.    And  I  conceive  this  to  be  the  intention  of 

the- 
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^the  articulating  procelTes  being  produced  to  fuch  a  Pl= 
idength,  that  they  may  lap  over  each  other  to  prevent 
luxatibns  of  the  fpine  ;  and  they  muft,  of  courfe,  have 
tthefe  fmall  joints,  that  they  may  yield  to  this  general 
tbending  of  the  fpine. 

THORAX. 

» 

Of  the  RiBS.-The  ribs,  whofe  office  it  is  to  give 
iform  to  the  thorax,  and  to  cover  and  defend  the 
l  lungs,  alfo  affift  in  breathing ;  for  they  are  joined 
!to  the  vertebrae  by  regular  hinges,  which  allow  of 
jlhort  motions,  and  to  the  fternum  by  cartilages,  which 
'  yield  to  the  motion  of  the  ribs,  and  return  again 
'  when  the  mufcles  ceafe  to  ad. 

Each  rib,  then,  is  charadered  by  thefe  material  parts; 
.  a  great  length  of  bone,  at  one  end  of  which  there  is  a 
head  for  articulation  with  the  vertebrae,  and  a  flioulder 
-or  knob  for  articulation  with  its  tranfverfe  procefs ; 
at  the  other  end  there  is  a  point,  with  a  focket  for  re- 
ceiving its  cartilage,  and  a  .cartilage  joined  to  it,  which 
is  implanted  into  a  fimilar  focket  in  the  fide  of  the  fter- 
num, fo  as  to  complete  the  form  of  the  cheft. 

The  ribs  are  twelve  in  number,  according  to  the 
Bumber  of  the  vertebrae  in  the  back,  of  which  feven 
are  named  true  ribs,  becaufe  their  cartilages  join  di- 
redly  with  the  fternum,  and  five  are  named  fa¥e  ribs, 
becaufe  their  cartilages  are  not  feparately  nor  diredly 
implanted  into  the  fternum,  but  are  joined  one  with 
another ;  the  cartilage  of  the  lower  rib  being  joined, 
and  loft  in  that  of  the  rib  above,  fo  that  all  the  lower 
ribs  run  into  one  greater  cartilage.     But  there  is  ftili 
another  diftinclion,  viz.  that  the  laft  rib,  and  commonly 
alfo  the  rib  above,  is  not  at  all  implanted  in  the  fter- 

Q  num. 
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Firx.l"i.  ^^*^'  ^°°^^^.>^  conneded  only  with  the  mufclcs  of 
the  abdomen,  whence  it  is  named  the  loole  or  floating 
rib.  - 

The  ribs  are,  in  general,  of  a  flattened  form,  their 
flat  fides  being  turned  fmooth  towards  the  lungs.  But 
this  flatnefs  of  the  rib  is  not  regular,  it  is  contorted,  as 
if  the  foft  rib  had  been  feized  by  either  erid,  and  twift-' 
ed  betwixt  the  hands :  the  meaning  of  which  is,  to  ac- 
commodate the  flatnefs  of  the  rib  to  the  form  which 
the  thorax  affumes  in  all  its  degrees  of  elevation  •  for 
when  the  rib  rifes,  and  during  its  rifing  through  all  the 
degrees  of.  elevation,  it  ftill  keeps  its  flat  fide  towards 
the  lungs.    Though  of  a  flattened  form,  the  rib  is  a 
little  rounded  at  its  upper  edge,  is  fliarp  and  cutting  at 
its  lower  edge  ;  apd  its  lower  edge  feems  double  ;  for 
there  is  a  groove  made  there  by  the  intercofial  artery 
and  nerve.    They  are  named  iptercoftal,  from  lying 
betwixt  the  ribs,  the  artery  being  rather  within  the  rib, 
a-     is  defended  in  feme  degree  by  its  groove,  the  lip  of 
which  forms  the  lower  edge  of  the  rib,  but  ftiU  this  ar- 
tery is  not  without  reach  of  the  knife,  in  fome  furgical 
operations  ;  we  are  careful,  therefore,  to  mark,  that  it 
runs  on  the  lower  edge  of  the  rib,  and  is  of  the  fize  of 
a  crow-quill ;  and  that,  if  it  be  wounded,  it  will  bleed 
largely,  from  its  nearnefs  to  the  greatefl:  artery  of  the 
body  j  that  it  is  eafily  fiiumied,  by  keeping  the  knife 
nearer  to  the  rib  below. 

On  each  rib  we  find  the  following  parts :  i.  The 
HEAD,  or  round  knob  by  which  it  is  joined  to  the  fpine. 
The  liead  of  each  rib  has  indeed  but  a  fmall  articulat- 
ing furface;  but  that  fmooth  furface  is  double,  or 
looks  two  ways.  For  the  head  of  the  rib  is  not  im- 
planted into  the  fide  of  one  vertebra,  it  is  rather  im- 
planted 
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planted  into  the  interftice  betwixt  two  verte.bras,  the  Plate  vu, 
'>         touches  both  vertebra?  ;  each  vertebra  bears  the 
'  mark  of  two  ribs,  one  above,  and  one  below.  The 
mark  of  the  rib  is  on  t;he  edge  of  either  vertebra,  and 
the  fockot  may  be  faid  to  lie  iii  the  intervertebral  Tub - 
'  ftance  betwixt  them. 

2.  The  NEC1&  of  the  rib  is  a  fmaller  part,  immediate-  3, 
■  ly  before  the  head.    Here  the  rib  is  particularly  fmall 

and  round.  , 

3.  About  an  inch  from  the  head,  there  is  a  fecond  z- 
rifing,  or  bump,  the  articulating  furface  by  which  it 
touches  and  turns  upon  the  tranfverfe  procefs.  Thefe 

itwo  articulations  have  each  a  difhinct  capfule  or  bag) 
each  is  a  very  regular  joint,  and  the  degree  of  motiong 

^  of  the  rib,  .arid  diredlion  in  which  it  liioves,  may"  be 
ealily  calculated,  from  the  manner  in  which  it  is  joint- 
ed with  the  fpine  ;  for  the  two  articillating  furfaces  of 
the  rib  are  on  its  back  part ;  the  back  of  the  rib  is  lim- 
ply laid  upon  the  lide  of  the  fpine  ;  the  joints  with  the 
body  of  the  vertebrae,  and  with  its  tranfverfe  procefs, 
are  in  one  line,  and  form  as  if  but  one  joint,  fo  that  the 
rib  being  fixed  obliquely,  and  at  one  end  only,  that  end 
continues  firm,  except  in  turning  upon  its  axis ;  the 
two  heads  roll  upon  the  body  of  the  vertebra,  and  up- 

'  on  the  tranfverfe  procefs  ;  and  fo  its  upper  end  con- 
tinues fixed,  while  its  lower  end  rifes  or  falls ;  and  as 
the  motion  is  in  a  circle,  the  head  being  the  central 

;  point,  moves  but  little,  while  the  lower  end  of  the  rib 

i  has  the  wideft  range. 

4.  Juft  above  the  fecond  articulating  furface,  there  ^ 
i  is  a  third  tubercle,  which  has  nothing  to  do  with  the 

joints,  but  is  intended  merely  for  the  attachment  of  the 

Q^ij  ligaments 
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Plate  VII.  lis-aments  and  mufcles  from  the  fpine,  which  fufpend* 

rig.  xi.  ° 

and  move  the  rib. 
s.        5.  The  angle  of  the  rib  is  often  mentioned,  being 
a  common  mark  for  the  place  of  furgical  operations. 
There  is  a  flatnefs  of  the  thorax  behind,  forming  the 
breadth  of  the  back  ;  the  lharpnefs  where  this  flatnefs 
berins  to  turn  into  the  roundnefs  of  the  cheft,  is  form- 
cd'by  the  angles  of  the  ribs.    Each  rib  is  round  m  the 
place  of  its  head,  neck,  and  tubercles ;  it  grows  flat- 
ter a  little,  as  it  approaches  the  angle  ;  but  it  is  not  i 
completely  flattened  till  it  has  turned  the  angle  which- 
is  the  proper  boundary  betwixt  the  round  and  the  flat 
parts  of  the  rib.    It  is  very  evident  that  this  anatomy 
of  the  ribs  is  neither  difficult  nor  important.    It  is  in 
fome  degree  ufeful  in  the  more  advanced  parts  of  ana- 
tomy, to  remember  the  names ;  and  it  is  neceflary, 
even  in  fpeaking  the  common  language  of  furgeons,  to 
know  thefe  parts,  viz.  the  head  of  the  rib  ;  the  tuber- 
cle, or  fecond  articulating  furface  ;  the  angle,  orturn-- 
ing  forward  of  the  rib  ;  the  upper  round,  and  the  low- 
erllat  edge;  and  efpecially  to  remember  the  place  ancf 
the  dangers  of  the  intercoftal  artery.    But  there  are 
fome  peculiarities  in  individual  ribfl,  the  chief  of  which 
are  thefe :  The  fize  or  length  of  the  ribs  gradually  de- 
creafes  from  the  firft  to  the  laft,  the  firft  being  exceed- 
ingly fliort  and  circular,  the  lower  ones  longer,  and  al- 
moft  right  lined  ;  fo  that  the  thorax  is  altogether  of  a 
conical  lhape,the  upper  opening  fo  fmall,  as  juft  to  per- 
mit the  trachea  oefophagus,  and  great  veflbls,  to  pafs ; 
the  lower  opening  fo  large,  that  it  equals  the  diameter 
of  the  abdomen:  The  firft  rib  is  confequently  very 

tot ;  it  is  thick,  ftrong,  and  of  a  flattened  form  ;  oi 

which 


or  THE  TRUNK. 

wliich  flatnefs  one  face  looks  upwards,  and  another  PhtcVit 
downwards,  and  the  great  axillary  artery  and  vein  he 
upon  its  flat  upper  furface.    It  is  alfo  particularly  cir- 
cular, making  more  than  half  a  circle  from  its  head  to  . 
the  e^remity  where  it  joins  the  fternum ;  it  has,  of 
courfJ,  no  angle,  and  wants  the  diftorted  twifl^ng  of 
the  other  ribs :  The  fecond  rib  is  alfo  tound,  like  the 
firft  rib    The  eleventh  and  twelfth,  or  the  floating 
ribs,  are  exceedingly  fmall  and  dehcate,  and  therr  car- 
tilage terminates  in  an  acute  point,  unconneaed  ^vith 
the  ftemum;  and,  laftly,  the  heads  of  the  firft,  and  of 
the  eleventh  and  twelfth  ribs,  are  rounder  than  any  ot 
the  others ;  for  thefe  three  have  their  heads  implanted 
into  the  flat  fide  of  one  vertebra  only,  while  all  the  o- 
thers  have  theirs  implanted  betwixt  the  bodies  of  two 

vertebrae.  i    r        c  u 

The  cartilages  of  the  ribs  complete  the  form  of  the 
thorax,  and  form  all  the  lunated  edge  of  that  cavity  ; 
andit  isfrom  this  cartilaginous  circle  that  thegreat  muf- 
cle  of  the  diaphragm  has  its  chief  origin,  forming  the 
partition  betwixt  the  thorax  and  the  abdomen.  The 
farther  end  of  each  rib  fwells  out  thick  and  fpongy,  and 
ha3  a  fmaU  focket  for  lodging  the  cartilage  ;  for  thefe 
cartilages  are  not  joined  like'  the  intervertebral  fub- 
ftances  with  their  bones;  but  there  is  a^ort  of  joint 
very  little  moveable  indeed,  but  ftiU  having  a  rude 
focket,  and  a  ftrong  capfular  hgamcnt,  and  being  cap- 
able of  luxation  by  falls  and  blows  ;  and  the  implan- 
tations into  the  fternum  are  evidently  by  fair  round  .  Fig. 
fockets,  which  are  eafily  diftinguiftied  upon  the  two 
edges  of  that  bone.    Thefe  cartilages  may  be  enumer- 

ated 
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i>kte  VIII.  ated  thus :  The  cartilages  of  the  firft  and  fecond  nps 
defcend  to  touch  the  fternum.  The  cartilage  of  the 
third  rib  is  diredl.  The  cartilages  of  the  fourth,  fifth, 
and  fixtb  ribs  rife  upwards,  in  proportion  to  their 
diftance  from,  this  central  one,  Th^  firft  five  ribs 
have  independent  cartilages;  the  eighth,  ninth,  and 
tenth  ribs  run  their  cartilages  into  the  cartilage  of  the 
feventh  rib  ;  and  the  eleventh  and  twelfth  ribs  have 
their  cartilages  fmall,  unconneded,  and  floating  loofe. 

Kg-^xl"^'  The  sternum — The  fternum,  is  that  long  and 
fquared  bone,  which  lies  on  the  fore  part  of  the  breaft 
over  the  heart,  and  which  being  joined  by  the  cartil- 
ages of  the  ribs,  completes  the  cavity  of  cheft  ;  it  is 
for  completing  the  thorax,  and  defending  the  heart, 
for  a  medium  of  attachment  to  the  ribs,  and  for  a  ful- 
crum or  point,  on  which  the  clavicles  may  roll. 

We  find  the  fternum  confifting  in  the.  child  of  eight 
diftincl  pieces,  which  run  together  in  the  progrefs  of  life, 
and  which  in  old  age,  are  firmly  united  into  one;  but  in 
ali  the  middle  ftage  of  life,  we  find  three  pieces  in  the 
fternum,  two  of  which  are  properly  bone,  the  third 
remains  a  cartilage  till  very  late  in  life,  and  is  named 
the  enfiform  cartilage,  from  its  fword-like  point. 

It  is  found  to  have  eight  pieces,  even  in  the  child 
of  fix  years  old  ;  ibme  years  after,  it  has  but  five  or 
fix ;  at  laft  but  two  only ;  and  the  fahent  white  lines, 
which  traverfe  the  bone,  mark  where  the  intermedi- 
ate cartilages  have  once  been. 

^-  I.  The  upper  piece  of  the  fternum,  is  very  large, 
roundifh,  or  rather  triangular,  refembling  the  fonn  of 
the  heart  on  playing-cards :  It  is  about  two  inches  in 

f,      length,  and  an  inch  and  a  half  in  breath ;  and  thefe 

marks 
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inarks  are  eafily  obferved.    The  apex,  or  point  of  the  ^^.^^f  yiH. 
triangle,  is  pointed  downwards,  to  meet  the  fecond 
bone  of  the  fternum.    The  base  of  the  triangle 
which  is  uppermoft,  towards  the  root  of  the  throat 
feems  a  little  hollowed,  for  the  trachea  palling  behind 
it.    On  each  upper  corner,  it  has  a  large  articulating  h. 
hollow,  into  which  the  ends  of  the  collar  bones  are  re- 
ceived; (for  this  bone  is  the  fteadjfulcrum  upon  which 
they  roll).    A  httle  lower  than  this,  and  upon  its  fide, 
is  the  focket  for  receiving  the  fliort  cartilage  of  the  firft 
rib  ;  and  the  fecond  rib  is  implanted  in  the  intcr- 
llice  berwixt  the  firft  and  fecond  bone  of  the  fternum  ; 
fo  that  one  half  of  the  focket  for  its  cartilage  is  found 
in  the  lower  part  of  this  bone,  and  the  other  half,  in 
the  upper  end  of  the  next. 

2.  The  fecond  piece  of  the  fternum,  is  of  a  fquared 
form,  very  long  and  flat,  and  compofing  the  chief 
length  of  the  fternum ;  for  the  firft  piece  receives 
only  the  cartilage  of  the  firft  rib,  and  one  half  of  the 
fecond  ;  but  this  long  piece  receives,  on  each  fide 
or  edge  of  it,  the  cartilages  of  eight  ribs ;  but  as 
three  of  the  lower  cartilages  are  run  into  one,  there 
are  but  five  fockets  or  marks.  The  fockets  for  re- 
ceiving the  cartilages  of  the  ribs,  are  on  the  edges  of 
the  fternum;  they  are  very  deep  in  the  firm  fubftance  of 
the  bone,  and  large  enough  to  receive  the  point  of  the 
finger  with  eafe  :  And  whoever  compares  the  fize  and 
deepnefs  of  thefe  fockets,  with  the  round  heads  of  the 
cartilages  which  enter  into  them,  will  no  more  doubt 
of  diftindl  joints  here,  than  of  the  diftind  articulation 
of  the  vertebrae  with  each  other. 

3.  This  is  in  truth,  the  whole  of  the  bony  fternum  ; 
and  what  is  recljoned  the  third  piece,  is  a  cartil- 
age 
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^latc  VIII.  age  merely,  and  continues  fo,  down  to  extreme  old  age. 
This  cartilage  which  eeks  out,  and  lengthens  the  fter- 
num,  and  which  is  pointed  like  a  fword,  is  thence 
named  cartilago  mucronata,  the  pointed  cartilage, 
or  cartilago  ensiformis,  or  ixphoides,  the  fword-like 
cartilage.     This  cartilaginous  point  extending  down- 
wards  over  the  belly,  gives  a  fure  origin,  and  great- 
er power  to  the  mufcles  of  the  abdomen,  and  that 
without  embaraffing  the  motions  of  the  body  ;  but  this 
cartilage,  which  is  commonly  fliort  and  fingle  pointed, 
is  fometimes  forked,  fometimes  bent  inwards,  fo  (it  has 
been  thought),  as  to  occafion  ficknefs  and  pam  ;  and 
once  was  produced  to  fuch  a  length,  as  to  reach  the 
navel,  and  offified  at  the  fame  time,  fo  as  to  hmder  the 
bending  of  the  body,  and  occafion  much  diftrefs. 

The  fternum  and  the  ribs,  and  all  the  cheft  Hand  fo 
much  expofed,  that  did  we  not  naturally  guard  them 
with  the  hands,  fradures  mull  be  very  frequent,  but  m- 
deed  when  they  are  broken,  and  beaten  in,  they  hurt  the 
heart  or  lungs,  and  not  unfrequently  the  moft  dread- 
ful  confequences  enfue.    I  have  already  explained, 
that  this  clafs  of  bones,  defending  the  moft  noble  vif- 
cera  (next  to  the  brain),  the  injuries  are  almoft  as  fa- 
tal as  injuries  of  the  brain  ;  often  by  a  wheel  paffing 
over  the  body,  the  fternum  is  broken,  its  pieces  prefs 
inwards  upon  the  heart,  which  is  fometimes  burft ; 
but  more  commonly  the  patients  die  a  flow  and  mi- 
ferable  death ;  for  the  inflamation,  which  begins  m  the 
place  of  the  wound,  is  extended  to  the  lungs,  is  pro- 
■      pagated  ftill  onwards  to  the  heart,  and  the  heart  be- 
ing once  inflamed,  there  comes  anxiety,  oppreflion 
faintings,  and  palpitations ;  anxious  breathing,  qmck 
and  interrupted  pulfe^  ftiU  more  frequent  faintmgs,^nd 
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then  death.  The  ribs  cover  more  properly  the  lung-s,  i'^'*'^ 
\vhere  the  wound  or  inflammation  is  not  always  fatal ; 
for  the  wound  by  the  point  of  the  rib,  is  no  deeper, 
than  "juft  to  pundture  the  lungs;  but  through  this  fmall 
wound  orj  their  furface,  the  lungs  breathe  out  their 
air  into  the  cavity  of  the  cheft,  and  at  lad  it  efcapes  un- 
der the  cellular  fubftance  of  the  ikin;  the  man  is 
blown  up  to  a  prodigious  degree,  with  continually  eii- 
jreafmg  anxiety,  the  breathing  more  and  more  inter-, 
rupted,  and  were  lie  not  affifted,  he  would  die. 

PELVIS. 

To  give  a  fteady  bearing  to  the  trunk,  and  to  con-  Piat^viii. 
necl  it  with  the  lower  extremities,  by  a  fure  and  firm 
joining,  the  pelvis  is  interpofed,  which  is  a  circle  of 
large  and  firm  bones,  {landing  as  an  arch  betwixt  the 
lov/er  extremities  and  the  trunk.  Its  arch  is  wide 
and  ftrong,  fo  as  to  give  a  firm  bearing  to  the  body; 
its  individual  bones  are  large,  fo  as  to  give  a  deep 
and  fure  foctet  for  the  implantation  of  the  thigh  bone ; 
its  motions  are  free  and  large,  bearing  the  trunk  a- 
bove,  and  rolling  upon  the  thigh  bories  below  ;  and  it 
13  fo  truly  the  centre  of  all  the  gi-eat  motions  of  the 
body,  that  when  we  believe  the  motion,  to  be  in  the 
liigher  parts  of  the  fpine,  it  is  either  the  laft  vertebra  of 
the  loins  bending  upon  the'  top  of  the  pelvis,  or  the 
pelvis  itfelf  rdlhng  upon  the  head  of  the  thigh  bones. 

The  PELVIS  is  narried partly,  perhaps,  from  itsrefem- 
bling  a  bafin  in  its  form  ;  or  perhaps,  from  its  office  of 
containing  the  urinary  bladder,  redlunl  vagina,  and 
womb  ;  it  confiRs,  in  tiie  child,  of  many  pieces,  but 
in  the  adult,  it  is  formed  of  foar  large  bones,  of  tiie 
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Plate  viir,  OS  facrum  behind,  the  offa  mnominata  on  either  fidf , 
and  the  os  coxygis  below. 

Os  SACRUM.  The  names  os  facrum,  os  bafilare,  &c. 
feem  to  relate  rather  to  its  greater  fize,  than  to  its  ever 
having  been  offered  in  facrifice.  This  bone,  with  its 
appendix,  the  os  coxygis,  is  called  the  falfe  fpine,  or 
the  cokimn  of  the  falfe  vertebrae  ;  authors  making  this 
dhlindion,  that  the  true  vertebras  are  thofe  of  the 
back,  neck,  and  loins,  a  column  which  grows  gradual- 
ly fmaller  upwards ;  the  falfe  vertebras  are  thofe  of  the 
facrum  and  coxyx,  which  are  conical,  with  the  apex 
or  point  downwards!,  and  the  bafe,  viz.  the  top  of  the 
facrum,  turned  upwards  to  meet  the  true  fpine. 

The  bones  of  which  the  facrum  is  compofed,  had 
originally  the  form  of  diftincT:  fmall  vertebrae.  Thefe 
diftinaioris  are  loft  in  the  adult,  or  are  recolleded  only 
by  the  marks  of  former  lines,  for  the  original  vertebra?, 
are  now  united  into  one  large  and  firm  bone,  which 
is  named  the  column  of  falfe  vertetrae ;  becaufe,  hav- 
ing no  motion,  it  wants  the  chief  character  and  ufe  of 
the  true  ones. 

We  can  recognize  the  original  vertebrae,  even  in  the 
adult  bone,  for  we  find  it  regularly  perforated  with 
holes,  for  the  tranfmifTiori  of  the  fpinal  nerves ;  we 
find  thefe  holes  regularly- difpofed  in  pairs ;  we  fee  a 
diflind  white  and  rifmg  line  \vhich  croiTes  the  bone, 
in  the  interilice  of  each  of  the  original  vertebra?,  and 
inarks  the  place  where  the  cartilage  once  was ;  ani 
by  thefe  lines  being  five  in  number,  with"  five  pairs  of - 
holes,  we  know  this  bone  to  have  confifled  once  of 
five  pieces,  which  arc  now  joined  into  one.  The  re- 
"  mains  of  former  procefTes  can  alfo  be  diflinguiflied,  and 

the 
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the  back  of  the  bone  is  rough  and  irregular  from  thephteVin. 
old  fpioes. 

The  OS  facrum  thus  compofed,  is  among  the  hghtefl: 
bones  of  the  human  body,  with  the  moft  fpongy  fub- 
ftance,  the  l|hinneft  tables,  the  moft  eafily  broken,  and 
its  injuries  of  the  moft  formidable  nature ;  but  then  it 
is  a  bone  the  beft  cemented,  and  confirmed  by  ftrong 
ligaments,  and  the  beft  covefed  by  thick  and  cuftiion- 
like  mufcles.  The  os  facrum  is  of  a  triangular  fhape  ; 
the  bafe  of  the  triangle  turned  upwards  to  receive  the 
fpine ;  its  inner  furface  is  fmooth,  to  permit  the 
head  of  the  child  in  labour,  to  glide  ealily  along,  and 
its  outer  furface  is  irregular  and  rough,  with  the  fpines 
of  former  vertebra,  giving  rife  to  the  great  gluta:i  muf- 
cles, (which  form  the  contour  of  the  hip),  and  to  all 
t  he  ftrongeft  mufcles  of  the  back  and  loins. 

It  has  in  it  a  triangular  cavity  under  the  arch  of  its 
fpinious  procelTes ;  which  cavity  is  continued  from  the 
canal  in  the  vertebras  of  the  fpine  ;  and  this  cavity  of 
the  facrum  contains  the  continuation  and  the  end  of 
the  fpinal  marrow,  which  being  in  this  place  divided 
into  a  great  many  thread-like  nerves,  has  altogether 
the  form  of  a  horfes  tail,  and  is  therefore  named  ess-  COM/  - 
da  equina.  ^ 

From  this  .triangular  cavity,  the  neryes  of  the  eacjii 
equina  go  out  by  the  five  great  holes  on  the  fore  part 
of  the  facrum  holes,  large  enough  to  receive  the  point 
of  the  finger  ;  the  three  firft  nerves  of  the  facrum,  join- 
ing with  the  laft  nerve  of  the  loins,  form  the  facro- 
fciatic  nerve,  the  largeft  in  the  body,  which  goes  down- 
ward to  the  leg,  while  the  two  lower  nerves  of  the  fa- 
crum fupply  the  contents  of  the  pelvis  alone. 
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|?iatevii!.  Tlie  back  of  the  facrmn  is  alfo  perforated  witl 
holes,  whofe  fize  is  nearly  equal  to  thofe  on  its  for;, 
part,  but  whofe  ufes  are  not  fo  diftinaiy  known  ;  for 
the  fmall  ner^'es  which  pafs  outwards  by  them  to  the 
mufcles  of  the  loins  or  hips,  are  in  no  degree  propor- 
tioned to  the  fize  of  the  holes. 

All  the  edges  of  this  triangle  form  articulating  points, 
by  which  it  is  joined  to  other  bones.    The  bafe,  or 
upper  part  of  the  facrum,  receives  the  laft  vertebrae  of 
the  loins  on  a  large  broad  furface,  which  inakes  a  very 
moveable  joint ;  and  indeed,  the  joining  of  the  laft  true 
vertebrcE,  with  the  top  of  the  facrum,  is  a  point  where 
there  is  more  motion  than  in  the  higher  parts  of  the 
fpine.    The  apex,  or  point  of  the  facrum,  has  the  os 
coxygis  joined  to  it;  which  joining,  is  moveable  till  the 
age  of  twenty,  in  men,' and  till  the  age  of  fort yr  five  in 
women;  and  the  meaning  of  its  continuing  longer 
•moveable  in  women,  is  very  plain,  fince  we  diftindly 
feel  the  lower  point  of  the  coxyx"  in  women,  yielding 
■     m  the  time  of  labour,  fo  as  to  enlarge  greatly  the  lower 
opening  of  the  pelvis.    The  fides'  of  the  os  "facruni 
form  a  broad, rough, and  deeply  iadented  furface,  which 
receives  the  hke  rough  furfkce  of  the  haunch  bones  ; 
and  here  the  furfaces  are  fo  rough,  and  the  cartilage 
ib  thin,  that  it  refembles  more  nearly  a  future ;  and 
by  the  help  of  the  fl:rong  ligaments,  ilnd  of  the  large 
niufcles/ which  arife  in  comm.on  from  either  bone, 
makes  a  joining  abfolutely  immoveable,  except  by  fuch 
violent  force  as  is  in  the  end  fatal. 

Thus  the  original  ftate  of  this  bone  is  eafily  recog- 
nifed  and  traced  by  nrany  marks ;  it  Hands  in  a  confpi- 
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CUOUS  place  of  the  pelvis,  and  its  chief  office  is  to  fup-  Platevp 
port  the  trunk,  to  which  we  may  add,  that  it  defends 
the''^fequina,tranfmits  its  great  nerves,  forms  chief- 
ly the  cavity  of  the  pelvis ;  and  that  it  is  along  the  hoL 
low  of  this(  bone  that  the  accoucheur  calculates  the 
progrefs  of  the  child's  head  in  labour. 
^  The  OS  C0XY6IS,  fo  named  from  its  refemblance  to 
the  bealv  of  a  cuckow,  is  a  fmall  appendage  to  the 
point  of  the  facrum,  terminating  this  inverted  column 
with  an  acute  point,  and  found  in  very  different  con- 
ditions in  the  feveral  ftages  of  life.   In  the  child  it  is  ■ 
merely  cartilage,  and  we  can  find  no  point  of  bone  ; 
during  youth  it  is  oilifying  into  diftind  bones,  which 
continue  moveable  upon  each  other,  till  manhood; 
then  the  feperate  bones  gradually  unite  whh  each 
other,  fo  as  to  form  one  conical  bone,  with  bulgings  and 
marks  of  the  pieces  of  which  it  was  originally  compof- 
ed  ;  but  ftill  thelaft  bone  continues  to  move  upon  the 
joint  of  the  facrum,  till  in  advanced  years,  it  is  at  laft 
firmly  united,  later  in  women  than  in  men,  with  whom 
it  is  often  fixed  at  twenty  or  twenty-fiye.    It  is  not 
like  the  os  facrum,  fiat,  but  of  a  roundiih  form,  con- 
vex without,  and  concave  inwards,  forming  with  the 
facrum,  the  loweft  part  of  the  pelvis  behind.  It  has  no 
holes  hke  the  facrum,  has  no  communication  with  the 
fpinal  canal,  and  tranfmits  no  nerves,  but  points  fore- 
wards  to  fupport  the  lower  part  of  the  reaum  ;  thus,  it 
conti-adts  the  lower  oper\ing  of  the  pelvis,  fo  as  to  fup- 
port effeclually  the  redum,  bladder,  and  womb,  and 
vet  continues  fo  moveable  in  women,  as  to  recede  in 

time  of  labour,  allowing  the  head  to  pafs. 
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plate  VIII.  The  OSS  A  INNOMINATA— Are  the  two  great  irregu- 
lar bones,  forming  the  fides  of  thie  pelvis  which  have 
a  form  fo  difficult  to  explain  by  one  name,  that  they 
are  called  ofla  innominata,  the  namelefs  bones.  But 
thefe  bones  having  been  in  the  child,  formed  in 
diflind  and  feperate  pieces;  thefe  pieces  retain  their 
original  names,  though  united  into  one  great  bone;  we 
continue  to  explain  th^  as  diftincl  bones,  by  the 
names  of  os  ilium,  os  ifchium,  and  os  pubis.  The  os 
ILIUM,  the  haunch-bone,  is  that  broad  and  expanded 
bone  on  which  lie  the  ftrong  mufcles  of  the  thigh, 
and  which  forms  the  rounding  of  the  haunch.  The  os 
ISCHIUM,  the  h'.p-bone,the  loweft  point  of  the  pelvis,  that 
on  which  we  reft  in  fitting.  The  os  pubis,  or  fliare- 
bone,  on  which  the  private  parts  are  placed.  All  thefe 
bones  were  divided  in  the  child ;  they  are  united  in  the 
very  centre  of  the  focket  for  the  thigh  bone  ;  and  we 
jfind  in  the  child  a  thick  cartilage  in  the  centre  o£  the 
focket,  and  a  prominent  ridge  of  bone  in  the  adult ; 
which  ridge,  far  from  incommoding  the  articulation 
with  the  thigh-bone,  gives  a  firmer  hold  to  the  carti- 
lage which  lines  that  cavity,  and  is  the  point  into 
which  a  ftrong  hgament  from  the  head  of  the  thigh 
bone  is  implanted. 

The  OS  ILIUM,  or  haunch-bone,  is  named  from  its 
forming  the  flank.  It  is  the  largeft  part  of  the  os  in- 
aominatum.  It  rifes  upwards  from  the  pelvis  in  a 
'jTOcid  expanded  wing,  which  forms  the  lower  part  of 
the  cavity  of  the  abdomen,  and  fupports  the  chief 
weight  of  the  impregnated  ^;vomb  (for  the  womb  com- 
inonly  inclines  to  one  fide).  The  os  ilium  is  covered  with 
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tlie  great  mufcles  that  move  the  tliighs,  and  to  its  edge 
are  fixed  thofe  broad  flat  mufcles  which  form  the  walls 
of  the  abdomen.  This  flat  upper  part  is  named  the  ala. 


the  BODY  of  the  bone,  where  it  enters  into  the  focket, 
and  meets  the  other  bones. 

The  ALA,  or  flat  expanded  wing,  has  many  parts 
which  muft  be  well  remembered,  to  underftand  the 
mufcles  which  arife  from  them.    i.  The  whole  circle 
of  this  wing  is  tipt  with  a  ridge  of  firmer  bone,  which 
encircles  the  whole.    Jhis  is  a  circular  cartilage  in  the 
child,  diftindt  from  the  bone,  and  is  offified  and  fixed 
only  at  riper  years.    All  this  ridgy  circle  is  called  the 
fpine,  and  is  the  origin  for  the  lower  obhque  and  tranfverfe 
mufcles  of  the  abdomen.  2.  The  two  ends  of  this  fpine 
are  abrupt,  and  the  points  formed  upon  it  are  confequent- 
ly  named  fpinousprocefles,  of  which  there  are  two  at  its 
fore,  and  two  at  its  back  end.  The  two  posterior  spinous 
PROCESSES-  are  clofe  by  each  other,  and  are  merely  two 
rough  projecting  points  near  the  rouglifurface,  by  which' 
the  OS  ilium  is  joined  to  the  os  facrum ;  they  jlit  out 
behind  the  articulation,  to  make  it  firm  and  fure  ;  and' 
their  chief  ufes  feerh  to  be  the  giving  a  firm  hold  to  the 
ftrong  hgaments  which  bind  this  joint.    3.  The  two 
anterior  fpinous  proceflTes  are  more  drflind,  and  more 
important  marks  for  the  anterior  soterior  spinous 
PROCESS,  is  the  abrupt  ending  of  the  fpine,  or  circle  of 
the  ilium,  with  a  fwelling/outfrom  which  jutting  point 
the  fartorius  mufcle,  the  longeft,  and  amongft  the  moft 
beautiful  in  the  human  body,  goes  obhquely  acrofs  the 
thigh,  like  a  ftrap,  down  to  the  knee  j  another,  which 
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•is  called  the  tenfor  vaginae  femoris,  alfo  arifcs  here  : 
and  from  this  point  departs  the  hgament,  which,  pal'- 
fing  from  the  os  ihum  to  the  pubis,  or  fore  point  of 
the  pelvis,  is  called  the  ligament  of  the  thigh.  How 
iieceflary  it  is  to  mark  this  point,  may  be  eafily  dedu- 
ced, from  knowing  that  it  is  under  the  arch  of  this  fe- 
moral hgament  that  the  gi^eaC^ai^iy  paffes  down  to 
the  thigh,  and  that  the  femoral  hcnsa  is  formed.  The 
LOWER  ANTERIOR  fpinous  proccfs  is  a  fmall  bump,  or  lit- 
tle fwelling,  about  an  inch  under  the  firft  one,  which 
gives  rife  to  the  reftus  femoris  mufcle,  or  ftraight  muf- 
cles  of  the  thigh,  which  lies  along  its  fore  part. 

The  back,  or  dorsum  of  the  os  ihum,  is  covered  with 
the  two  great  glutasi  mufcles ;  and  the  costa,  as  it  is 
abfurdly  called,  or  the  inner  concave  furface,  gives 
rife  to  the  internal  iliac  mufcle. 

This  bone  (the  os  ihum)  has  a  broad  rough  furface, 
ty  which  it  is  connected  with  the  os  facrum  at  is  fide, 
the  very  form  of  which  declares  the  nature  of  this  join- 
ing,  ahd  is  fufficient  argument  and  proof  that  the  join- 
ings of  the  pelvis  do  not  move. 

The  acute  hne,  which  is  named  linea  innomi- 
NATA,  is  feen  upori  the  internal  furface  of  the  bone,  di- 
viding the  ala,  or  wing,  from  that  |)art  which  is  in  the 
focket  for  the  thigh.  This  line  compofes  part  of  the 
brim  of  the  pelvis,  diftiriguifhes  the  cavity  of  the  peL 
■vis  from  the  cavity  of  the  abdomen,  and  marks  the 
circle  into  which  the  liea!d  of  the  child  defcends  at  the 
tommencemerit  of  labour. 

The  OS  iscmuM,  or  hip  bone,  is  placed  perpendicu- 
larly under  the  os  ilium,  and  is  the  loweft  point  of  the 
pelvis  upon  which  we  fit.    It  forms  the  largeft  fliare 

of 


OF  THE  TRUNK.  I37 

'  6f  the  focket,  whence  the  focket  is  named  autuLnlmn  Plate  viii. 

1  ifchii,  as  peculiarly  belonging  to  this  bone.  The  bump 

c  or  round  fwelling  upon  which  we  reft,  is  named  the 

1  tuber  ifchii ;  and  the  fmaller  part,  which  extends  up- 

'  wards  to  meet  the  os  pubis,  is  named  the  ramus,  or 

I  branch,  which  meets  a  fimilar  branch  of  that  bone,  to 

i  form  the  thyroid  hole. 

The  BODY  is  the  uppermoft,  and  thicker  part  of  the 
bone,  which  helps  in  forming  the  focket;  and  an:K)ng 
•  the  three  bones  this  one  forms  the  largeft  fliare  of  it ; 
nearly  one  half.  From  the  body,  a  fliarp  pointed  pro- 
1  cefs,  named  spinous  process  of  the  ifchium,  is  projeft- 
ed  backwards,  w^hich  pointing  towards  the  lower  end 
of  the  facrum,  receives  the  uppermoft  of  two  long  lir 
gaments,  which,  from  their  paffing  betwixt  the  ifchium 
and  facrum,  are  named  facro-fciatic  ;  by  this  ligament 
a  femicircle  of  the  os  ilium,  juft  below  the  joining  of 
the  ilium  with  the  facrum,  is  completed  into  a  large 
round  hole,  which  is  in  like  manner  named  the  facro- 
fciatic  hole,  and  gives  paflage  to  the  great  nerve  of 
the  lower  extremity,  named  the  great  facro-fciatic 
nerve. 

The  TUBER,  or  round  knob,  being  the  point  upon 
which  we  reft,  this  bone  has  been  often  named  os  se- 
DENTARiUM.  The  bump  is  a  little  flattened  when  we 
fit  upon  it.  It  is  the  mark  by  which  the  lithotomift 
direds  his  incifion,  cutting  exactly  in  the  middle  be- 
twixt the  anus  and  this  poiiit  of  bone.  It  is  remark- 
able as  the  point  towards  which  the  pofterior  or  lower 
facro-fciatic  ligament  extends,  and  as  a  point  which 
gives  rife  to  feveral  of  the  ftrong  mpfcles  on  the  back 
of  the  thigh,  and  efpecially  to  thofe  which  form  the 
hamftrings. 
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Plate  VIII.  The  RAMUS,  or  branch,  rifes  obHquely  upwards  anct 
forwards,  to  join  a  hke  branch  of  the  pubis.  This 
branch,  or  arm,  as  it  is  called,  is  flat,  and  its  edges  are 
turned  a  little  forewards  and  backwards,  fo  that  one 
edge  forms  the  arch  of  the  pubis,  while  the  other  edge 
forms  the  margin  of  the  thyroid  hole. 

The  OS  PUBIS,  or  share-bone,  is  the  lafl:  and  fmalleft 
piece  of  the  os  innominatum,  and  is  named  from  the 
mons  veneris  being  placed  upon  it,  and  its  hair  being 
a  mark  of  puberty.  It  forms  the  upper,  or  forepart  of 
the  pelvis,  and  completes  the  brim,  and,  like  the  if- 
chium,  it  alfo  is  divided  into  three  parts,  viz.  the  body, 

ANGLE,  and  RAMUS. 

The  BODY  of  the  pubis  is  thick  and  ftrong,  and  forms 
about  one-fifth  of  the  focket  for  the  thigh  bone.  It 
is  not  only  the  fmalleft,  but  the  lhalloweft  part  of  the 
focket.    The  bone  grows  fmaller,  as  it  advances  to- 
wards its  angle,  the  joining  of  the  offa  pubis.  There 
it  grows  again  broad  and  flat,  and  the  tw^o  bones  meet 
with  rough  furfaces,  but  with  two  cartilages  interpof- 
ed.    Over  the  middle  of  this  bone,  two  great  mufcles, 
the  iliac  and  pfoas  mufcles,  pafs  out  of  the  pelvis  to 
the  thigh  ;  and  where  they  run  under  the  hgament  of 
the  thigh,  they  make  the  pubis  very  fmooth.  Along 
this  bone,  there  is  a  little  edge,  or  fharp  ridge,  which 
marks  the  brim  of  the  pelvis,  and  the  part  which  is  o- 
ver  the  fymphyfis,  or  joining  of  the  bones,  rifing  high- 
er than  the  refl:  of  the  ridge,  is  named  the  crefl:  of  the 
pubis ;  and  from  this  point  the  fmall  pyramidal  muf- 
cles of  the  abdomen  rife.    The  ramus,  or  branch,  is 
that  more  flender  part  of  the  pubis,  which,  joining 
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with  the  branch  of  the  ifchium,  forms  with  it  the  arch  Plate  viir. 
of  the  pubis,  and  the  edge  of  the  thyroid  hole. 

This  completes  the  ftri£l  anatomy  of  the  pelvis: 
But  when  weVonfider  the  whole,  it  is  further  ne- 
ceflary  to  repeat,  in  Ihort  definitions,  certaii;i  points 
which  are  oftener  ^lentioned  as  marks  of  other 
parts, 

The  PROMONTORY  of  the  facrum  is  the  projection 
formed  by  the  loweft  vertebra  of  the  loins,  and  the 
upper  point  of  that  hone.    The  hollow  of  the  fa- 
crum is  all  that  fmaoth  inner  furfape  which  gives  out 
the  great  nerves  for  the  legs  apd  pelvis.    The  lesser 
ANGLE,  in  diftindlion  for  the  greater  angle  or  promon^ 
tory  of  the  facruni,  is  a  fhort  turn  \n  the  bone  near 
where  it  is  joined  with  the  coxygis,  ,  The  crest  of 
the  PUBIS  is  a  fharper  ridge  or  edge  of  the  bone  over 
the  joining  or  fymphyfis  pubis.    The  posterior  sym^ 
PHYsis  of  the  pelvis  is  the  joining  of  the  facrum  with 
the  ihum,  while  the  fymphyfis  pubis  is  diftinguiftied 
by  the  name  of  anterior  symphysis  of  the  pelvis. 
The  spine,  the  tuber,  and  the  ramus  of  the  ifchium 
are  fuffipiently  explained.     The  ala,  or  wing,  the 
spine,  the  spinous  processes,  and  the  linea  innomi- 
natA  of  the  ihum,  are  alfo  fufficiently  explained. 
The  acetabulum,  fo  named  from  its  rcfemblance  to  a 
meafure  which  the  ancienis  ufed  for  vinegar,  is  the 
hollow  or  focket  for  the  thigh-bone,  compofed  of  the 
ilium,  ifchium,  and  pubis;  the  ridge  in  its  centre 
fliows  the  place  of  its  original  cartilage,  and  points 
out  what  proportion  belongs  to  each  bone  ;  that  it  is 
made,  two-fifths  by  the  os  ilium,  two-fifths  by  the 
OS  ifchium,  and  one-fifth  only  by  the  os  pubis :  but 
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Plate  VIII.  the  ifchium  has  the  greateft  fliare  ;  the  ifchium  forrii- 
ing  more  than  two-fifths,  and  the  ihum  lefs.  The 
BRIM  of  the  PELVIS  is  that  oval  ring  which  parts  the 
cavity  of  the  pelvis  from  the  cavity  of  the  abdomen  : 
it  is  formed  by  a  continued  and  prominent  line  along 
the  upper  part  of  the  facrum,  the  middle  of  the  ilium, 
and  the  upper  part  or  creft  of  the  pubis.    This  circle 
of  the  brim  fupports  the  impregnated  womb,  keepa 
it  up  againft  the  prelTure  of  the  labour- pains ;  and 
fometimes  this  line  has  been  "  as  lharp  as  a  paper- 
«  folder,  and  has  cut  acrofs  the  lower  fegment  of  the 
"  womb     and  fo,  by  feparating  the  womb  from  the 
vagina,  has  rendered  the  delivery  impoffible ;  and  the 
child  efcaping  into  the  abdomen  among  the  inteflines, 
the  woman  has  died.    The  outlet  of  the  pelvis  is 
the  lower  circle  again,  compofed  by  the  arch  of  the 
pubis,  and  by  the  fciatic  ligaments,  which  is  wide  and 
dilatable,  to  permit  the  delivery  of  the  child,  but 
which  being  fometimes  too  wide,  permits  the  child's 
head  to  prefs  fo  fuddenly,  an4  with  fuch  violence  up- 
on the  foft  parts,  that  the  perineum  is  torn.  The 
THYROID  HOLE  is  that  remarkable  vacancy  in  the  bone 
which  perhaps  lightens  the  pelvis,  or  perhaps  allows 
the  foft  parts  to  efcape  from  the  prelTure,  during  the 
paiTage  of  the  head  of  the  child. 

The  marks  of  the  female  Ikeleton  have  been  fought 
for  in  the  IkuU,  as  in  the  continuation  of  the  fagittal 
future ;  but  the  trueft  marks  are  thofe  which  relate 
to  that  great  fundion  by  which  chiefly  the  fexes  are 
diftinguiftied  :  for  while  the  male  pelvis  is  large  and 
llrong,  with  a  fmall  cavity,  narrow  openings,  and 
bones  of  greater  Hrength,  the  female  pelvis  is  very 
ihallow  and  wide,  with  a  large  cavity,  and  llender 
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bones,  and  with  every  peculiarity  which  may  con- Plate  viii. 
duce  to  the  eafy  paffixge  of  the  child.  And  this  occa- 
fions  that  peculiar  form  pf  the  body  which  the  paint- 
er is  at  great\^'  pains  16  mark,  and  which  is  indeed 
very  eafily  perceived :  for  the  charaderiftic  of  the 
manly  form  is  firmmefs  and  ftrength  j  the  ftioulders 
broad,  the  haunches  fmall,  the  thighs  in  a  direft  line 
with  the  body,  which  gives  a  firm  and  graceful  ftep. 
The  female  form  again  is  delicate,  foft,  and  bending ; 
the  fhoulders  are  narrow ;  the  haunches  broad ;  the 
thighs  round  and  large ;  the  knees,  of  courfe,  ap- 
proach each  other,  and  the  ftep  is  unfure  ;  The  wo- 
man, even  of  the  moft;  beautiful  form,  walks  with  a 
delicacy  and  feeblenefs,  which  we  come  to  acknow- 
ledge as  a  beauty  in  the  weaker  fex. 

The  bones  of  the  pelvis  compofe  a  cavity  which 
cannot  be  fairly  underftood  in  feparate  pieces,  but 
which  fliould  be  explained  as  a  whole.  Though  per- 
haps its  chief  office  is  fupporting  the  fpine,  ftill  its 
relation  to  labour  deferves  to  be  obferved ;  for  this 
forms  at  leaft  a  curious  inquiry,  though  it  fhould  not 
be  allowed  a  higher  place  in  the  order  of  ufeful 
ftudies. 

We  know,  from  much  experience,  that  where  the 
pelvis  is  of  the  true  fize,  we  have  an  eafy  and  natural 
labour :  that  where  the  pelvis  is  too  large,  there  is 
pain  and  delay  ;  but  not  that  kind  of  difficulty  which 
endangers  Ufe :  that  where,  by  diftortion,  the  pelvis 
is  reduced  below  the  flandard  fize,  there  comes  fuch 
^^ifficulty  as  endangers  the  mother,  and  deftroys  the 
child,  and  renders  the  art  ot  midwifery  ftill  worthy 
pf  ferious  ftudy,  and  an  objedl  of  pubUc  care. 

There 
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Pwte  VIII.    There  was  a  time  when  it  was  univerfally  beheved, 
that  the  joinings  of  the  pelvis  diflblved  in  every  la- 
bour ;  that  the  bones  departed,  and  the  openings 
were  enlarged ;  that  the  child  paffed  with  greater 
eafe  ;  and  "  that  this  opening  of  the  bafin  was  no  lefs 
"  natural  than  the  opening  of  the  womb."    By  many 
accidents,  this  opinion  has  been  often  ftrengthened 
and  revived ;  and  if  authority  could  determine  our 
opinion,  we  flipuld  acknowledge,  that  the  joinings  of 
tl^e  pelvis  were  always  diffolved  as  a  wife  provifion  of 
nature  for  facilitating  natural,  and  preventing  Hnger- 
ing  labour,  compenfating  for  the  frequent  deviations 
both  in  the  head  and  pelvis,  from  their  true  and  natural 
lize.    This  urilucky  opinion  has  introduced,  at  one 
time,  a  pradlice  the  moft  reprehenfibly  limple,  as  fo- 
mentations to  foften  thefe  joinings  of  the  pelvis  in  cir- 
cumftances  which  required  very  fpeedy  help ;  while, 
at  another  time,  it  has  been  the  apology  for  the  moft 
cruel  unnatural  operations  of  inftruments,  not  merely 
intended  for  dilating  and  opening  the  foft  parts,  but 
for  burfting  up  thefe  joinings  of  the  bones.  And 
thofe  alfo,  of  late  years,  who  have  invented  and  per- 
formed too  often,  no  doubt)  this  operation  of  cutting 
the  fymphyfis  pubis  to  haften  the  labour,  fay,  that 
they  do  not  perform  an  unneceflary  cruel  operation, 
but  merely  imitate  a  common  procefs  of  nature. 

How  very  far  nature  is  from  intending  this,  may 
be  eaiily  known  from  the  very  forms  of  thefe  joinings, 
but  much  more  from  the  other  offices  which  thefe 
bones  have  to  perform  ;  for  if  the  pelvis  be,  as  I  have 
defined  it,  an  arch  ftanding  betwixt  the  trunk  and  the 
lower  extremities  on  which  the  body  rolls,  its  join- 
ings 


OF  THE  TRUNK. 


ings  could  not  part  without  pain  and  lamenefs,  p6r- piatef  vilt 
haps  inabiUty  for  life. 

One  chief  reafon  drawn  from  anatomy  is  this  :  that 
in  women  dyin^after  labour,  the  griftles  of  the  pelvis 
are  manifeftly  foftened ;  the  bones  loofen  ;  and  though 
they  cannot  be  pulled  afunder,  they  can  be  fhuffled 
or  moved  upon  each  other  in  a  flight  degree:  all 
which  is  eafily  accounted  for.    The  griftle  that  forms 
the  fymphyfis  pubis  is  not  one  griftle  only,  as  was 
once  fuppofed,  but  a  pecuhar  griftle  covers  the  end 
of  each  bone,  and  thefe  are  joined  by  a  membranous 
or  hgamentous  fubftance  :  This  hgamentous  fubftance 
is  the  part  which  corrupts  the  fooneft :  it  is  often  fpoil- 
ed^  and  in  the  place  of  it  a  hollow  only  is  found ; 
that  hollow  of  the  corrupted  hgartient  may  be  called 
a  feparation  of  the  bones ;  but  it  is  fuch  a  feparation  as 
"  equals  only  the  back  of  a  common  knife  in  breadth, 
"  and  will  not  allow  the  bones  to  depart  from  each 
"  other     the  joining  is  ftill  ftrong,  for  it  is  furrounded 
by  a  capfular  ligament,  not  like  the  loofe  hgament  of 
a  moveable  joint,  but  adhering  to  every  point  of  each 
bone  :  and  this  hgament  does  perform  its  office  fo 
completely,  that  while  it  remains  entire,  though  the 
bones  fhuftle  fideways  upon  each  other,  no  force  can 
pull  them  afunder :  "  Even  when  the  fore  part  of  the 
"  pelvis  is  cut  out,  and  turned  and  twifted  betwixt  the 
"  hands,  ftill  though  the  bpnes  can  be  bent  backwards 
"  and  forewardSj  they  cannot  be  pulled  from  each  other 
"  the  tenth  part  of  an  inch."    Thefe  inquiries  were 
made  by  one,  who,  though  partial  to  the  other  fide 
of  this  queftion,  could  not  allow  himfelf  to  difguife 
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i^utc  VIII.  the  truth,  whofe  authority  is  the  higheft,  and  by 
whofe  fads  I  ftiould  moft  willingly  abide. 

Now,  it  is  plain,  that  lince  a  feparation,  amount- 
ing only  to  the  12th  of  an  inch,  oCcafions  death,  this 
cannot  be  a  pro\ifion  of  nature  ;  and  fince  the  fepa- 
ration in  fuch  degree  could  not  enlarge  the  openings 
of  the  bafin,  there  again  it  cannot  be  a  provifion  of 
nature.    I  know  that  tales  are  not  awanting  of  wo- 
men whofe  bones  were  feparated  during  labour ;  but 
what  is  there  fo  abfurd,  that  we  lhall  not  find  a  pre- 
cedent or  parallel  cafe  iii  our  annals  of  monftrous  and 
incredible  fadls  ?  Or  rather  where  is  there  a  fad  of 
this  defcription  which  is  not  balanced  and  oppofed  by 
oppofite  authorities  and  fads.    I  have  dilfeded  fe- 
veral  women  who  had  died  in  Hngering  labour,  where 
I  found  no  difunion  of  the  bones.    I  have  feen  wo- 
men opened,  after  the  greateft  violence  with  inftru- 
ments,  and  yet  found  no  feparation  of  the  bones. 
We  have  cafes  of  women  having  the  moUities  olTium, 
a  univerfal  foftnefs  and  bending  of  the  bones,  who 
have  lived  in  this  condition  for  many  years,  with  the 
pelvis  alfo  afFeded ;  its  openings  gradually  more  and 
more  abridged ;  the  miferable  woman  fuffering  lin- 
gering labour,  and  undergoing  the  dehvery  by  Iiooks, 
with  all  the  violence  that  muft  be  ufed  in  fuch  def- 
perate  cafes,  and  ftill  no  feparation  of  the  bones  hap- 
pening.   How,  indeed,  fliould  there  be  fuch  difEcult 
labours  as  thefe,  if  the  feparation  of  the  bones  could 
allow  the  child  to  pafs  ? 

If  it  be  faid,  "  the  joinings  of  the  pelvis  are  fome- 
"  times  dilTolved,"  1  acknowledge,  that  they  are  juft 
.  as  the  joint  of  the  thigh  is  diffolved,  that  is,  fometimes 
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by  violence,  and  fometimcs  by  internal  difeafe;  but  Plate  vm. 
if  it  he  affirmed,  that  "  the  joinings  of  the  pelvis  are 
«  dilTolved  to  fac'H^tate  labour,"  I  would  obferve,  that 
wherever  feparation  of  the  bones  has  happened,  it  has 
both  increafed  the  difliculties  of  the  labour,  and  been 
in  itfelf  a  very  tferrible  difeafe  ;  for  proofs  of  which,  I 
muft  refer  to  Hunter, Denraan,  and  others,  to  whofe  pe- 
cuhar  province  fuch  cafes  belong.  Butfurelythefeprin. 
ciples  will  be  univerfally  acknowledged  :  That  the  pel- 
vis fupporting  the  trunk,  is  the  centre  of  its  largeft  mo- 
tions :  that  if  the  bones  of  the  pelvis  were  loofened, 
fuch  motions  could  no  longer  be  performed  :  that 
when,  by  violence  or  by  internal  difeafe,  or  in  the 
time  of  fevere  labour,  thefe  joinings  have  adually 
been  diflblved  or  burft,  the  woman  has  become  in. 
ftantly  lame,  unable  to  fit,  Hand,  or  lie,  or  fupport 
herfelf  in  any  degree ;  Ihe  is  rendered  incapable  of 
turning,  or  even  of  being  turned  in  bed  ;  her  attend- 
ants cannot  even  move  her  legs  without  intolerable 
anguifh,  as  if  torn  af under      There  fometimes  follows 
a  colledion  of  matter  within  the  joint  (the  matter  ex-  ' 
tending  quite  down  to  the  tuber  ifchii),  high  fever, 
delirium,  and  death  f  ;  or,  in  cafe  of  recovery  (which 
is  indeed  more  frequent),  the  recovery  is  flow  and 
partial  only  ;  a  degree  of  lamenefs  remains,  with  pain, 
weaknefs,  and  languid  health  ;  they  can  ftand  on 
one  leg  more  eafily  than  oh  both ;  they  can  walk 
more  eafily  than  they  can  ftand;  but  it  is  many 
months  before  they  can  walk  without  crutches  ;  and 
long  after  they  come  to  walk  upon  even  ground, 
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VIII.  climbing  a  ftair  continues  to  be  very  difficult  and 
painful.  In  order  to  obtain  even  this  flow  re-union 
of  the  bones,  the  pelvis  muft  be  bound  up  with  a  cir- 
cular bandage  very  tight ;  and  they  muft  fubmit  to 
be  confined  long :  by  negleft  of  vi'hich  precautions, 
fometimes,  by  the  rubbing  of  the  bones,  a  preterna- 
tural joint  is  formed,  and  they  continue  lame  for 
years,  or  for  life  *  ;  or  fometimes  the  bones  are  unit- 
ed by  olfification ;  the  callus  ot  new  bone  projeds 
towards  the  centre  of  the  pelvis,  and  makes  it  im- 
poITible  for  the  woman  to  be  delivered  again  of  a  liv- 
ing child  f  J 

Now  this  hiftory  of  the  difeafe  leads  to  reafons  in- 
dependent of  anatomy,  and  furer  than  it ;  which 
prove,  that  this  feparation  of  the  bones  (an  accident 
the  cxiftence  of  which  cannot  be  queftioned),  is  not  a 
provifion  of  nature,  but  is  a  moft  ferious  difeafe.  For 
if  thefe  be  the  dreadful  confequences  of  feparation  of 
the  bones,  how  can  we  believe  that  it  happens,  when 
we  fee  women  walking  during  all  their  labour,  and, 
in  place  of  being  pained,  are  rather  relieved  by  a  va- 
riety of  poftures,  and  by  walking  about  their  room  ? 
who  often  walk  to  bed  after  being  delivered  on 
chairs  or  couches  ?  who  rife  on  the  third  day,  and  of- 
ten refum.e  the  care  and  fatigues  of  a  family  in  a  few 
days  more?  or  can  we  beUeve,  that  there  is  a  ten- 
dency to  feparation  of  the  bones  in  thofe  who,  fol- 
lowing the  camp,  are  delivered  on  one  day,  and  walk  on 
the  following  ?  or  in  thofe  women  who,  to  conceal 

their 
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jtheir  fliame,  have  not  indulged  in  bed  a  fingle  hour  ?  P-ate  vn?. 
or  can  we  beheve,  that  there  is  even  the  flighteft  ten- 
dency to  the  fepai;^tion  of  the  bones  in  thole  women 
whofe  pelvis  refifts  the  force  of  a  lingering  and  fevere 
labour,  who  fuffer  ftill  further  all  the  violence  of  ii^- 
ftruments,  who  yet  recover  as  from  a  natural  deli- 
very, and  who  alfo  rifp  from  bed  on  the  ^third  or 
fourth  day  ? 


g  H  A  P.  VI. 

BONES  OF  THE  THIGH,  LEG,  AND  FOOT. 


The  thigh  bone  is  the  greatefl  bone  of  the  body,  and  Plate  ix. 
needs  to  be  fo,  fupporting  alone,  and  in  the  moft  un- 
favourable diredlion,  the  whole  weight  of  the  trunk ; 
for  though  the  body  of  this  bone  is  in  a  line  with  the 
trunk,  in  the  axis  of  the  body,  its  neck  ftands  off  al- 
moft  at  right  angles  with  the  body  of  the  bone  ;  and 
in  this  unfavourable  diredlion  muft  it  carry  the  whole 
weight  of  the  trunk,  for  the  body  is  feldom  fo  placed 
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Plate  XT.  as  to  rcft  its  weight  equally  upon  either  thigh  bone  ; 
commonly  it  is  fo  inclined  from  fide  to  fide  alternate- 
ly, that  the  neck  of  one  thigh  bone  bears  alone  the 
whole  weight  of  the  body  and  limbs,  or  is  (till  loaded 
with  greater  burdens  than  the  mere  weight  of  the  bo- 
dy itfelf 

The  thigh  bone  is  one  of  the  moft  regular  of  the 
5.     cyhndrical  bones,  i .  Its  body  is  very  thick  and  ftrong,  ^ 
of  a  rounded  form,  fweUing  out  at  either  end  into  two 
heads.    In  its  middle  it  bends  a  little  outwards,  with 
its  circle  or  convex  fide  turned  towards  the  fore  part 
of  the  thigh.    This  bending  of  the  thigh  bone  has 
been  a  fubjecfl  of  fpeculation  abundantly  ridiculous, 
viz.  whether  this  be  an  accidental  or  a  natural  arch. 
There  are  authors  who  have  afcribed  it  to  the  nurfe 
carrying  the  child  by  the  thighs,  and  its  foft  bones 
bending  under  the  weight.    There  is  another  author 
very  jufcly  celebrated,  who  imputes  it  to  the  weight  of 
the  body,  and  the  ftronger  adiou  of  the  flexor  mu'- 
cles,  affirming,  that  it  is  ftraight  in  the  child,  and 
grows  convex  by  age.    This  could  not  be,  elfe  we 
Ihould  find  this  curve  lefs  in  fome,  and  greateft  in  thofe 
who  had  walked  moft,  or  whofe  mufcles  had  the  great- 
eft  ftrength  ,  and  if  the  mufcles  did  produce  this  curve, 
a  little  accident  giving  the  balance  to  the  flexor  muf- 
cles, fiiould  put  the  thigh  bone  in  their  po\yer  to  bend 
,it  in  any  degree,  and  to  caufe  diftortion.   But  the  end 
of  all  fuch  fpeculations  is  this,  that  v/e  find  it  bended 
in  the  foetus,  not  yet  delivered  from  the  mother's 
womb,  or  in  a  chicken,  while  ftill  enclofed  in  the  fhell ; 
it  is  a  uniform  and  regular  bending,  defigned  and 
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marked  in  the  very  firft  formation  of  the  bone,  and 
intended,  perhaps,  for  the  advantage  of  the  ftrong 
miifcles  in  the  ba^sjc  of  the  thigh,  to  give  them  great- 
er power,  or  m.ore  room. 

2.  The  HEAD  of  the  thigh  bone  is  like  wife  the  moft  ?. 
perfect  of  any  in  the  human  body,  for  its  circumfe- 
rence is  a  very  regular  circle,  of  which  the  head  con- 
tains nearly  two-thirds  :  It  is  fmall,  neat,  and  com- 
pletely received  into  its  focket,  which  is  not  only  deep 

•in  itfelf,  and  very  fecure.  but  is  further  deepend^by 
the  cartilage  which  borders  it,  fo  that  tliis  is  naturally, 
and  without  the  help  of  ligaments,  the  ftrongelt  joint 
in  all  the  body  ;  but  among  other  fecurities  which  are 
fuperadded,  is  the  round  ligament,  the  mark  of  which 
is  eafily  feen,  being  a  broad  dimple  in  the  centre  of  its  a. 
head. 

3.  The  NECK  of  this  bone  is  the  trueft  in  the  llcele-  3. 
ton  J  and  indeed  it  is  from  this  neck  of  the  thigh  bone 
that  we  transfer  the  name  to  other  bones,  which  have 
hardly  any  oth^r  mark  of  neck  than  that  which  is 
made  by  their  purfe-hke  hgament  being  fixed  behind 

the  head  of  the  bone,  and  leaving  a  roughnefs  there. 
But  the  neck  of  the  thigh  bone  is  an  inch  and  a  half 
in  length,  thick  and  Itrong,  yet  hardly  proportioned 
to  the  great  weights  which  it  has  to  bear  ;  long,  that  it 
may  allow  the  head  to  be  fet  deeper  in  its  focket ;  and 
{landing  wide  up  from  the  fhbulders  of  the  bone,  to 
keep  its  motions  wide  and  free,  and  unembarralTed  by 
the  pelvis ;  for  without  this  great  length  of  the  neck, 
its  motions  had  been  checked  even  by  the  edges  of  its 
own  focket, 

The 
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Plate  IX.     The  TROCHANTER  are  the  longed  procefles  in  the  hu- 
'''^■3.     man  body  for  the  attachment  of  mufcles,  and  they  are  . 
named  trochanter  (or  procelTes  for  turning  the  thigh), 
from  their  office,  which  is  the  receiving  thofe  great 
mufcles  which  not  only  bend  and  extend  the  thigh, 
but  turn  it  upon  its  axis;   for  thefe  procelTes  are 
obhque,  fo  as  to  bend  and  turn  the  thigh  at  once. 
■  ^.        4.  The  TROCHANTER  MAJOR,  the  outermoll  and  long^ 
er  of  the  two,  is  that  great  bump  which  reprefents  the 
direa  end  of  the  thigh-bone,  while  the  neck  Hands  off 
from  it  at  one  fide  ;  therefore  the  great  trochanter 
Hands  above  the  neck,  and  is  eafily  diftinguifhed  out- 
wardly, being  that  great  bump  which  we  feel  fo  plain- 
ly in  laying  the  hand  upon  the  haunch.    This  procefs 
receives  the  glutaei  mufcles,  and  all  the  great  mufcles 
which  move  the  thigh  outwards, 
5,         5.  The  TROCHANTER  MINOR,  or  IclFer  trochanter,  is  a. 
fmaller  and  more  pointed  rifmg  on  the  inner  fide  of 
the  bone,  lower  than  the  trochanter  major,  and  placed 
under  the  root  of  the  neck,  as  the  greater  one  is  placed 
above  it.    It  is  deeper  in  the  thigh,  and  never  to  be 
felt,  not  even  in  luxations.    Its  mufcles  aifo,  by  the 
obliquity  of  their  infertion  into  it,  turn  the  thigh,  and 
bend  it  towards  the  body,  fuch  as  the  pfoas  and  ihacus 
internus,  which  paffing  out  from  the  pelvis,  fink  deep 
into  the  groin,  and  are  implanted  into  this  point.  From, 
the  one  trochanter  to  the  other,  there  is  a  very  confpi- 
^,     cuous  roughnefs,  which  marks  the  place  of  the  capfule, 
or  hgamentary  bag  of  the  joint ;  for  it  enclofes  the 
whole  length  of  the  neck,  and  of  the  thigh  bone.  This 

roughne^^ 
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rourt'hnefs  begins  the  great  rough  line,  and  is  what  is  Plate  ix., 

^     ,  IT  r  rig.  1. 

regularly  named  Imea  alpera. 

6.  The  LiNEA  ASKERA  is  a  rifing  or  prominent  line,  g. 
very  ragged  and  unequal,  which  runs  all  down  the 
back  part  of  the  thigh  :  It  begins  at  the  roots  of  the 
two  trochanters,  and  the  rough  lines  from  each  troch- 
anter itieet  about  four  inches  down  the  bone;  thence  the 
line  afpera  runs  down  the  back  of  the  bone  a  lingle 
line,  and  forks  again  into  two  lines,  one  going  towards 
each  condyle,  and  ending  in  the  tubercles  at  the  lower 
end  of  the  bone,  fo  that  the  linea  afpera  is  fingle  in 

the  middle,  and  forked  at  either^^^ 

7.  The  CONDYLES  are  the  two  htrrrhn^?  into  which  the  7, 
thigh  bone  fwells  out  at  its  lower  part.    There  is  firft 

a  gentle  and  gradual  fwelling  of  the  bone,  then  an  en- 
largement into  two  broad  and  flat  furfaces,  which  are 
to  unite  with  the  next  bone  in  forming  the  great  joint 
of  the  knee.  The  two  tuberofities,  which,  by  their 
flat  faces,  form  the  joint,  fwell  out  above  the  joint,  and 
are  called  the  condyles.  The  inner  condyle  is  larger, 
to  compenfate  for  the  obhque  pofition  of  the  thigh 
bone ;  for  the  bones  are  feparated  at  their  heads,  by 
the  whole  width  of  the  pelvis,  but  are  drawn  towards 
a  point  below,  fo  as  to  touch  each  other  at  the  knees. 
On  the  fore  part  of  the  bone,  betwixt  the  condyles, 
there  is  a  broad  fmooth  furface,  upon  which  the  rotu- 
la,  or  pully  like  bone  glides  ;  and  on  the  back  part  of 
the  thigh-bone,  in  the  middle  betwixt  the  condyles, 
there  is  a  deep  notch,  which  contains  the  great  artery, , 
vein  and  nerve  of  the  leg.  ^' 

The  great  nutritious  artery,  enters  below  the  mid- 
dle of  this  bone,  and  fmaller  arteries  enter  through  its 
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l-iatc  IX.  porous  extremities ;  as  may  be  known  by  many  finall 
Fig-i.&^i'-  j^^^^^^  ^^^^       ^^^^  of  tiie  bone. 

•  The  HEAD  of  the  thigh  bone  is  round,  and  fet  down 
deeply  in  its  focket,  to  give  greater  fecurity  to  a  joint 
fo  important,  and  fo  much  expofed  as  the  hip  is. 
The  NECK  ftands  off  from  the  reft  of  the  bone,  fo  that 
by  its  length,  it  allows  a  free  play  to  the  joint,  but  is 
itfelf  much  expofed  by  its  tranfverfe  pofition,  as  if  na- 
ture had  not  formed  in  the  human  body,  any  joint  at 
once  free,  moving  and  ftrong.    The  neck  is  not  form- 
ed  in  the  boy,  becaufe  the  focket  is  not  yet  deep,  nor 
hinders  the  motions  of  the  thigh,  and  the  head  is  form- 
ed  apart  from  the  bone,  and  is  not  firmly  united  with 
it,  till  adult  years,  fo  that  falls  luxate,  or  feparate  the 
head  in  young  people,  but  they  break  the  neck  of  the 
bone,  in  thofe  that  are  advanced  in  years.  The 
TROCHANTERS,  or  fhoulders,  are  large  to  receive  the 
great  mufcles  which  are  implanted  in  them,  and 
obHque,  that  they  may  at  once  bend  and  turn  the 
thigh.    The  shaft  or  body  is  very  ftrong,  that  it 
may  bear  our  whole  weight,  and  the  adion  of  fuch 
powerful  mufcles ;  and  it  is  marked  with  the  rough 
line,  behind  from  which,  a  mafs  of  flefli  takes  its 
rife,' which  wraps  completely  round  the  lower  part  of 
the'  thigh  bone,  and  forms  what  are  called  the  vafti 
mufcles,  the  greateft  mufcles  for  extending  the  leg. 
Tlfe  CONDYLES  fwell  out  to  give  a  broad  furface,  and  a 
firm  joining  for  the  knee.    But  of  all  its  parts,  the 
great  trochanter,  fhould  be  moft  particularly  obferved, 
as  it  is  the  chief  mark  in  luxations  or  fractures  of  this 
bone  :  For  vyhen  the  greater  trochanter  is  pulhed 
downwards,  we  find  th^  thigh  luxated  upwards  j  when 
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the  trochanter  is  higher  than  its  true  place,  and  fo  fix-  Plate  ix. 
ed  that  it  cannot  roll,  we  are  aflured  that  it  is  laxated ; 
but  when  the  trochanter  is  upwards,  with  the  thigh  rol- 
ling freely,  we  are  aflured  its  neck  is  broken,  the 
trochanter  being  difplaced,  and  the  broken  head  re- 
maining in  its  focket :  but  when  the  trochanter  remains 
in  its  place,  we  Ihould  conclude  that  the  joint  is  but 
little  injured,  or  that  it  is  only  a  bruife  of  thofe  glands 
or  mucous  foUicles,  which  are  lodged  within  the 
focket,  for  lubricating  the  joint. 

The  TIBIA  is  named  from  its  refemblance  to  a  pipe;  ^'S- 
the  upper  part  of  the  tibia,  reprefentingthe  expanded  or 
trumpet-hke  end,  the  lower  part  reprefenting  the  flute 
end  of  the  pipe.  The  tibia,  on  its  upper  end,  is  flat  and 
broad,  making  a  mofl:  Angular  articulation  with  the 
thigh-bone ;  for  it  is  not  a  ball  and  focket  like  the 
Ihoulder  or  hip,  nor  a  hinge  joint  guarded  on  either - 
fide  with  projedling  points,  like  the  ancle.  There  is 
no  feCurity  for  the  knee  joint,  by  the  form  of  its  bones, 
for  they  have  plain  flat  heads  :  they  are  broad  in- 
deed, but  they  are  merely  laid  upon  each  other.  It  is 
only  by  its  ligaments  that  this  joint  is  ftrong  ;  arid  by 
the  number  of  its  ligaments  it  is  a  complex  and  deli- 
cate joint  peculiarly  liable  to  difeafc; 

I.  The  UPPER  HEAD  of  the  tibia,  is  thick  and  fpon-  i. 
gy,  and  we  find  there,  two  broad  and  fuperficial  hol- 
lows, as  if  impreflTed  while  foft,  with  the  marks  of  the 
condyles  of  the  thigh-bone  ;  and  thefe  flight  hollows,' 
are  all  the  cavity  that  it  has  for  receiving  the  thigh- 
bone. A  pretty  high  ridge  rifes  betwixt  thefe  two' 
hollows,  fo  as  to  be  received  into  the  interfliicie' be- 
ll twixC 
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pi,«e  IX.  twixt  the  condyles,  and  to  the  back  part,  which  is  the 
higheft  point  of  the  ridge  ;  an  internal  hgament  ties 
the  tibia  to  the  thigh-bone.    This  fpongy  head  has 
alfo  a  rough  margin,  to  which  the  capfular  ligament 
is  tied  ;  on  the  fore  part  of  this  bone,  juft  below  the 
i'-      knee,  there  is  a  bump  for  receiving  the  great  hgament 
of  the  patella,  or  in  other  words,  the  great  tendon  of 
of  all  the  extenfor  mufcles  of  the  leg  ;  and  laftly ,  there 
is  upon  the  outer  fide  of  this  fpongy  head,  juft  under 
the  margin  of  the  joint,  a  fmooth  articulating  furface., 
(  like  a  dimple  impr.elTbd  with  the  finger),  for  receiving 
the  head  of  the  fibula.    It  is  under  the  margin  of  the 
joint,  for  the  fibula  does  not  enter  at  all  into  the  knee 
joint ;  it  is  only  laid  upon  the  fide  of  the  tibia,  fixed  to 
it  by  hgaments,  but  not  received  inta  any  thing  like  a 
cavity. 

3.         2.  The  BODY  of  the  bone  is  of  a  prifmatic  or  trian- 
gular form,  and  its  three  edges  or  acute  angles  are 
very  high  lines  running  along  its  whole  length ;  one 
line  a  httle  waved,  and  turned  diredly  forwards,  is 
what  is  called  the  ihin.  At  the  top  of  this  ridge,  is  that 
bump  into  which  the  ligament  of  the  rotula  or  patella 
is  implanted  ;  and  the  whole  length  of  this  acute  fine 
is  fo-  eafily  traced  through  the  Ikin,  that  we  can  never 
be  miftaken  about  fradures  of  tliis  bone.  Another  fine 
lefs  acute  than  this,  is  turned  diredly  backwards  ;  and 
the  third  acute  fine,  which  completes  the  triangular 
form,  is  turned  towai-ds  the  fibula,  to  receive  a  broad 
ligament,  or  interolTeous  membrane,  which  ties  the  two 

bones  together. 

3,  The  lower,  head  of  the  tibia  compofes  the  chief 
"    '  parts  of  the  ancle- joint.    'Ihe  lower  head  of  the  tibia. 
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is  fmaller  than  the  upper,  in  the  fame  proportion,  that  Pj^ 
the  ancle  is  fmallerahan  the  knee.    The  pointed  part 
of  this  head  of  the  tibia  reprefents  the  mouth  piece, 
or  flat  part  of  the  pipe,  and  conftitutes  the  bump  of 
the  INNER  ANCLE.    The  lower  end  of  the  fibula  lies 
fo  upon  the  lower  end  of  the  tibia,  as  to  form  the  out- 
er ancle  ;  and  there  is  on  the  fide  of  thS  tibia,  a 
deep  hollow,  like  an  imprefilon  made  with  the  point 
of  the  thumb,  which  receives  the  lower  end  of  the 
tifaofa.    The  acute  point  of  the  tibia,  named  the  pro- 
cefs  of  the  inner  ancle,  pafles  beyond  the  bone  of  the 
foot,  and,  by  lyii^g  upon  the  fide  of  the  joint,  guards 
the  ancle,  fo  that  it  cannot  be  luxated  inwards,  with- 
out  this  pointed  procefs  of  the  maleolus  intern  us,  or 
inner  ancle  being  broken. 

The  tibia  is  a  bone  of  great  fize,  and  needs  to  be  fo, 
for  it  fupports  the  whole  weight  of  the  body.    It  is 
not  at  all  alfiflied  by  the  fibula,  in  bearing  the  weight, 
the  fibula,  or  flender  bone,  being  merely  laid  upon 
the  fide  of  the  tibia,  for  ufes  which  fliall  be  explained 
prefently.    The  tibia  is  thick,  with  much  cancelli,  or 
fpongy  fubfiiance  within  ;  has  pretty  firm  plates  with- 
out ;  is  much  flirengthened  by  its  ridges,  and  by  its 
triangular  form :  its  ridges  are  regular  with  regard  to 
each  other,  but  the  whole  bone  is  twifl:ed  as  if  it  had 
been  turned  betwixt  the  hands  when  foft :  This  difior- 
tion  makes  the  procefs  of  the  inner  ancle  lie  not  re- 
•gularly  upon  the  fide  of  that  joint,  but  a  little  obhque- 
]y  forwards,  which  determining  the  obliquity  of  the 
foot,  which  muft  be  of  muchconfequence,fince  there  are 
many  provifions  for  fe.curing  this  turning  of  the  foot, 
^iz.  the  obhque  pofition  of  the  trochanters  y  the  ob- 
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Plate  IX.  lique  infertiou  of  all  the  mufcles,  and  this  obliquity  of 
the  ancles  ;  the  inner  ancle,  advancing  a  little  before 
the  joint,  and  the  outer  ancle  receding  in  the  fame  de- 
gree behind  it, 

f.  The  FIBULA,  which  is  named  fo  from  its  refemblance 
to  the  Roman clafp,  is  a  long  flender  bone,  which  is  ufe- 
ful  partly  in  ftrengthening  the  leg,  but  chiefly  in  form- 
ing the  ancle  joint  j  for  the  tibia  only  is  connedled  with 
the  knee,  while  the  fibula,  which  has  no  place  in  the 
knee  joint,  goes  down  below  the  lower  end  of  the  ti- 
bia, forming  the  long  procefs  of  the  outer  ancle. 

The  fibula  is  a  long  and  llender  "bone,  the  longeil 
and  flendereft  in  the  body.  It  lies  by  the  fide  of  the 
tibia  like  a  fphnt,  fo  that  when  at  any  time  the  tibia 
is  broken  without  the  fibula,  or  wl^en  the  tibia  having 
fpoiled,  becomes  carious,  and  a  piece  of  it  is  loft,  the  fi- 
bula maintains  the  form  of  the  limb  till  the  laft  piece 
be  replaced,  or  till  the  fradlure  be  firmly  reunited.  It 
is  like  the  tibia,  triangular,  and  has  two  heads,  which 
are  knots,  very  large,  and  difproportioned  to  fo  llender 
a  bone.  The  fliarpeft  line  of  the  fibula  *k  turned  to 
one  fliarp  line  of  the  tibia,  and  the  interolfeous  mem- 
brane palTes  betwixt  them.  The  bone  lies  in  a  line  with 
the  tibia,  on  the  outer  fide  of  it,  and  a  little  behind  it. 
The  upper  head  of  the  fibulais  laid  upon  a  plain  fmooth 
furface,  on  the  fide  of  the  tibia,  a  little  below  the  knee  ; 
and  though  the  fibula  is  not  received  deep  into  the  ti- 
ijia,  this  want  is  compenfated  for  by  the  ftrong  hga- 
ments  by  which  this  little  joint  is  tied  by  the  knee, 
l^eing  completely  wrapped  round  with  the  expanded 
tendons  of  thofe  great  mufcles  which  make  up  the 
thigh,  by  the  knee  being  ftill  fiuther  embraced  clofely 
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by  the  fafcia,  or  tendinous  expanfion  of  the  thigh  ;  but  Plate  K, 
above  all,  by  the  tendons  of  the  outer  haiP.flrings  be- 
ing  fixed  into  this  knot  of  the  fibula,  and  expanding 
from  that  over  the  fore  part  of  the*  tibia. 

The  lower  head  of  the  fibula  is  let  pretty  deep  into  a 
focket  on  the  fide  of  the  tibia ;  together,  they  form  the 
ancle  joint  for  receiving  the  bones  of  the  foot.  The 
ancle  joittt  is  one  of  the  pureft  hinge  joints,  and  is 
-very  fecure ;  for  there  is  the  tibia,  at  the  procefs  of 
the  inner  ancle,  guarding  the  joint  within,  there  is 
the  fibula  paffing  the  joint  ftill  further,  and  making 
the  outer  ancle  ftill  a  flronger  guard  without.  Thefe 
two  points,  projedling  fo  as  to  enclofe  the  bones  of 
the  foot,  make  a  pure  hinge  ;  prevent  all  lateral  mo-  * 
tion ;  make  the  joint  firm  and  flrong,  and  will  not  al- 
low of  luxations,  till  one  or  both  ancles  be  broken. 
We  know  that  there  is  little  motion  betwixt  the  tibia 
and  fibula;  none  that  is  fenfible  outwardly,  and  no 
more  in  truth  than  jufl  to  give  a  fort  of  elafticity,  yield- 
ing to  flighter  ftrains.  But  we  are  well  afTured,  that 
this  motion,  though  fllghteit  and  imperceptible,  is 
very  conftant ;  for  thefe  jointing  of  the  fibula  v^dth 
the  tibia  are  always  found  fmooth  and  lubricated ; 
and  there  are  no  two  bones  in  the  body  fo  clofely 
conneded  as  the  tibia  and  fibula  are,  which  are  aat  fo 
feldom  anchylofed,  (i.  e.)  joined  into  one  by  dif- 
eafe. 

The  fibula  may  be  thus  defined  :  It  is  a  long  ilen- 
der  bone,  which  anfwers  to  the  double  bone  of  the 
fore  arm,  completes  the  form,  and  adds  fomewhat 
to  the  flrength  of  the  leg;  it  gives  a  broader  ori- 
gin for  its  flrong  mufcles,  lies  by  the  fide  of  the 

tibia 
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Plate  IX.  tibia  like  a  fplint ;  and,  being  a  little  arched  to- 
wards  the  tibia,  fupports  it  againft  thofe  accidents 
which  would  break  it  acrofs,  and  maintains  the  form 
of  the  leg  when  the  tibia  is  carious  or  broken ;  the  fibu- 
la, though  it  has  little  connedion  with  the  knee,  pafles 
beyond  the  ancle  joint,  and  is  its  chief  guard  and 
ftrength  in  that  direftion  in  which  the  joint  fhould  be 
moft  apt  to  yield ;  and  in  this  office  of  guarding  the 
ancle,  it  is  fo  true,  that  the  ancle  cannot  yield  till 
this  guard  of  the  fibula  be  broken. 

PhteX.        ROTULA  or  PATELLA,  Or  KNEE-PAN,  is  a  fmall  thick 

i  ^    bone,  of  an  oval,  or  rather  triangular  form.    The  ba- 
fis  of  this  rounded  triangle  is  turned  upwards  to  re- 
ceive the  four  great  mufcles  which  extend  the  leg ; 
the  pointed  part  of  this  triangle  is  turned  downwards, 
and  is  tied  by  a  very  ftrmig  ligament  to  the  bump  or 
tubercle  of  the  tibia,  juft  under  the  knee.    This  liga- 
ment is  called  the  ligament  of  the  patella,  or  of  the 
tibia,  conneding  the  patella  fo  clofely,  that  lome  ^a- 
tomifts  of  the  firft  name  choofe  to  fpeak  of  the  patella 
as  a  mere  procefs  of  the  tibia,  (as  the  olecranon  is  a 
procefs  of  the  ulna),  only  flexible  and  loofe  ;  an  ar- 
rangement  which  1  thmk  fo  far  right  and  ufeful,  as 
the  fradures  of  the  olecranon  and  of  the  patella  are 
fo  much  alike,  efpecially  in  the  method  of  cure,  that 
they  may  be  fpoken  of  as  one  cafe  ;  for  thefe  two 
■        are  the  only  exceptions  to  the  common  rules  and 
methods  of  fetting  broken  bones. 

The  patella  is  manifeftly  ufeful,  chiefly  as  a  lever ; 
for  it  is  a  pully,  ^vhlch  is  a  fpecies  of  lever,  gliding 
upon  the  fore  part  of  the  thigh  bone,  upon  the  fmooth 
furface  which  is  betwixt  the  condyles.    The  projec- 
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tion  of  this  bone  upon  the  knee  removes  the  afting  Plate  x. 
force  from  the  centre  of  motion,  fo  as  to  increafe  the^'^'^'^" 
power  ;  and  it  is  beautifully  contrived,  that  while  the 
knee  is  bent,  and  the  mufcles  at  reft,  as  in  fitting,  the 
patella  finks  down,  concealed  into  a  hoUow  of  the 
knee.  When  the  mufcles  begin  to  ad,  the  patella  be- 
gins to  rife  from  this  hollow ;  in  proportion  as  they 
contract,  they  lofe  of  their  ftrength,  but  the  patella 
gradually  rifing,  increafes  the  power ;  and  when  the 
contradion  is  nearly  perfect,  the  patella  has  rifen  to 
the  fummit  of  the  knee,  fo  that  the  rifing  of  the  pa- 
tella raifes  the  mechanical  power  of  the  joint  in  exadt 
proportion  as  the  contraction  expends  the  living  con- 
traclible  power  of  the  mufcles.  What  is  curious 
beyond  almoft  any  other  fadl  concerning  the  fradures 
of  bones,  the  patella  is  feldom  broken  by  a  fall  or 
blow ;  in  nine  of  ten  cafes,  it  is  rather  torn,  if  we 
may  ufe  the  exprefliion,  by  the  force  of  its  own  muf- 
cles, while  it  ftands  upon  the  top  of  the  knee,  fo  as 
to  reft  upon  one  fingle  point ;  for  while  the  knee  is 
half  bended,  and  the  patella  in  this  dangerous  fitua- 
tion,  the  leg  fixed,  and  the  mufcles  contradling  ftrong- 
ly  to  fupport  the  weight  of  the  body,  or  to  raife  it 
as  in  mounting  the  fteps  of  a  ftair,  the  force  of  the 
mufcles  is  equivalent  at  leaft  to  the  weight  of  the 
man's  body  ;  and  often,  by  a  fudden  violent  exertion, 
their  power  is  fo  much  increafed,  that  they  fnap  the  pa- 
tella acrofs,  as  we  would  break  a  ftick  acrofs  the  knee. 

The  TARSUS,  or  instep,  is  compofed  of  feven  large   ^ig.  iu. 
bones,  which  form  a  firm  and  elaftic  arch  for  fup- 
porting   the   body  j   which   arch  has   its  ftrength 
from  the  ftrong  ligaments  with  which  thefe  bones  are 

joined, 
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Plate  X.  joined,  and  its  elafticity  from  the  fmall  movements  of 
^•s-"'-  thefe  bones  with  each  other  ;  for  each  bone  and  each 
joint  has  its  cartilage,  its  capfule  or  bag,  its  lubriating 
fluid,  and  all  th^  apparatus  of  a  regular  joint ;  each 
moves,  fince  the  cartilages  are  always  lubricated,  and 
the  bones  are  never  joined  by  anchylofis  with  each 
other ;  but  the  effea  is  rather  a  diffufed  elafticity, 
than  L  marked  and  preceptible  motion  in  any  one 
joint. 

The  feven  bones  of  which  the  tarfus  is  compofed 
are,  i.  The  astragalus,  which,  united  with  the  tibia 
Fig  iii  iv.  and  fibula,  forms  the  ancle  joint :   2.  The  os  calcis 
or  heel  bone,  which  forms  the  end  or  back  pomt  of 
that  arch  upon  which  the  body  ftands :   3.  The  os 
NAVicuLARE,  or  boat-like  bone,  which  joins  three 
fmaller  bones  of  the  fore  part  of  the  tarfus  to  the  af- 
tragalus :  4.  The  os  cuboides,  which  joins  the  fmaller 
bones  of  the  fore  part  to  the  os  calcis  :  The  5th,  6th, 
and  7th,  are  the  fmaller  bones  making  the  fore  part 
of  the  tarfus  ;  they  lie  immediately  under  the  place  of 
the  fhoe-buckle,  and  are  named  the  three  cunieform 
BONES,  from  their  wedge-like  fhape ;  and  it  is  upon 
thefe  that  the  metatarfal  bones,  forming  the  next  di- 
vifion  of  the  foot,  are  implanted. 

Thefe  bones  of  the  tarfus  form,  along  with  the  fiext 
rank  or  metatarfal bones,  a  double  arch;  firft  from  the 
lowe'ft  point  of  the  heel  to  the  ball  of  the  great  toe,  is 
one  arch;  the  arch  of  the  fole  of  the  foot  which  fup- 
ports  the  body ;  and  again,  there  is  another  arch  with- 
in this,  formed  among  the  tarfal  bones  themfelves,  one 
within  another,  L  e.  betwixt  the  aftragalus  calcis,  and 
naviculare,  through  which-  hole,  in  my  drawing,  there 

1C 
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i  is  pafled  a  pencil.    It  is  this  fecond  arch  which  skives  pi^*^.?-. 

.   .  Fig.  iii.  i 

i  a  perfect  elallicity  to  the  foot,  and  miifl;  prevent  the  fit  v. 
1  bad  effects  of  leaping,  falls,  and  other  fnocks,  which 
'  would  have  broken  a  part  lefs  curiouflj  adapted  to  its 
I  office. 

I.  The  ASTRAGALUS  Is  the  greatefl  and  moft  re-  i/ 
:  markable  bone  of  the  tarfus,  and  which  the  fur- 
:  geon  is  mofl:  concerned  in  knowing.  The  femicir- 
(fcular  head  of  this  bone  fonns  a  curious  and  perfecfl: 
]pully.  The  circle  of  this  pully  is  large  ;  its  cartilage 
i  is  fmooth  and  lubricated ;  it  is  received  deep  betwixt 
ithe  tibia  and  fibula,  and  rolls  under  the  fmooth  ar- 
iticular  furface  of  the  latter,  which  being  fuited  to 
ithis  pully  of  the  aftragalus,  with  fomething  of  a 
i  boat- like  lliape,  is  often  named  the  fcaphoid  cavity 
(bf  the  tibia,  i.  We  remark  in  the  aftragalus  its  ar- 
•ticulating  furface,  which  is  arched,  high,  fmooth,  co- 
ivered  with  cartilage,  lubricated,  and  irt  all  refpedls  a 
(fcomplete  joint.  Its  form  is  that  of  a  pulley,  which,  of 
(fcourfe,  admits  of  but  one  direft  niotion,  viz.  forwards 
:  and  backwards.  2.  We  obferve  its  fides,  which  are  fc. 
J  plain,  fmooth,  arid  flat,  covered  with  the  fame  cartilage, 
t  forming  a  part  of  the  joint,  arid  clofely  locked  in  by 
tthe  inner  and  outer  ancles,  fo  as  to  prevent  luxations  or 
aukwafd  motions  to  either  fide.  3.  We  obferve  two 
1  large  iiTegular  articulating  furfaces  backwards,  by 
\  which  it  is  joined  to  the  os  calcis.  4.  There  is  on  the  Fig.  v, 
I  fore  part,  or  rather  the  fore  end  of  the  aftragalus,  a  c: 
'.  large  round  head,  as  regular  as  the  head  of  the  flioulder 
Ibone,  by  which  it  is  articulated  with  the  fcaphoid 
( bone. 

2.  The  OS  CALCIS  is  the  large  irregular  bone  of  the 
i  heel ;  it  is  the  tip  or  end  of  the  arch  formed  by  the 
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^1"*  uf  iv  ^^^^^^       metatarfal  bones.    There  is  a  large  fcabrous 
&^^v."'' '   point  on  which  .we  Hand,  which  is  rough,  for  the  in- 
fertion  of  the  great  AchiUis  tendon,  the  rope  by  which 
the  mufcles  of  the  bran  ad.    The  roughnefs  of  the 
heel  bone  gives  the  tendon  a  firm  hold,  and  its  projec- 
tion backwards  gives  it  the  power  of  a  very  long  lever. 
«l.     The  points  to  be  obferved  are,  i.  The  great  backward 
projeaion,  which  is  properly  called  the  heel,  fcabrous 
and  rough,  for  the  infertion  of  the  great  back  tendon, 
and  the  point  upon  which  we  walk  and  ftand.    2.  An 
irregular  articular  furface,  or  rather  two  furfaces  co- 
vered  with  cartilage,  by  which  it  is  joined  with  the  af- 
tragalus.    3.  Another  articulating  furface  by  which  it 
is  joined  with  the  os  cuboides.    And,  4.  A  fort  of 
arch  downwards,  under  which  the  veffels  and  nerves 
'and  the  tendons  alfo  pafs  on  fafely  into  the  fole  of  the 
foot. 

5.  Naviculare  is  named  os  naviculare,  or  os 
'      scAPHOiDES,  from  a  fanciful  refemblance  to  a  boat. 
But  this  is  a  name  of  which  anatomifts  have  been  pe- 
cuUarly  fond,  and  which  they  have  ufed  with  very 
little  dilcretion  or  referve :  the  ftudent  will  hardly 
find  any  fuch  refemblance  :  it  is  rather  like  the  dies 
with  which  we  play  at  drafts ;  that  is,  a  flattened  cir- 
cular body,  with  its  borders  rifing  up  a  httle  ;  and 
each  flat  fide  forms  an  articulatmg  furface.  That 
concave  fide  which  looks  backwards,  is  pretty  deep, 
and  receives  the  head  of  the  afliragalus :  that  flat  fide 
which  looks  forewards,  has  not  fo  deep  a  focket,  but 
receives  the  tliree  cuneiform  bones  upon  a  furface 
ratner  jjlain-  and  irregular. 

The 
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The  CUNEIFORM  BONES  are  fo  named,  becaufe  they  Plate  x. 

Fig.  ill- 

refemble  wedges,  being  laid  to  each  other  hke  the  &  v. 
ftones  of  an  arch.    The  moft  fimple  and  proper  ar- 
rangement is,  I.  2.  and  3.  ;  counting  from  the  fide  of 
the  great  toe  towards  the  middle  of  the  foot ;  but 
they  are  commonly  named  thus  :  The  firft  cuneiform 
bone,  on  which  the  great  toe  ftands,  has  its  cutting 
edge  turned  upwards ;  it  is  much  larger  than  the  o- 
thers,  and  fo  is  called  os  cuneiform  magnum.  The 
fecond  cuneiform  bone,  or  that  which  ftands  in  the 
middle  of  the  three  cuneiform  bones,  is  much  fmall- 
er,  and  is  therefore  named  os  cuneiform  minimum. 
The  third,  in  order,  of  the  cuneiform  bones,  is  named 
OS  cuneiform  medium  *.    Thefe  cuneiform  bones  re- 
ceive the  great  toe  and  the  two  next  to  it.  The 
fourth  and  fifth  toes  are  implanted  upon  the  laft  bone 
in  the  row,  the  os  cuboides. 

Os  cuBoiDES._The  os  cuboides  is  named  from  its  <s. 
cubical  figure,  and  is  next  to  the  aftragalus  in  fize, 
greater  than  the  fcaphoid  bone.  The  three  cunei- 
form bones  are  laid  regularly  by  the  fide  of  each  o- 
ther  ;  and  this  os  cuboides  is  again  laid  on  the  outer 
fide  of  the  third  cuneiform  bone,  and  joins  it  to  the  os 
calcis.  The  place  and  effed  of  the  cuboid  bone  is 
very  curious  3  for  as  it  is  jammed  in  betwixt  the  third 

X  ij  cuneiform 

*  The  confufion  in  thefe  names  arifes  from  fometimes  counting 
them  by  their  place,  and  fometimes  reckoning  according  to  their 
fize.  It  is  only  in  relation  to  its  fize  that  we  call  one  of  thefe 
hones  os  cuneiform  medium  j  for  the  os  cuneiform  medium  is  not 
in  the  middle  of  the  three  ;  it  is  the  middle  bone  with  refpcft  to. 
fize  :  it  is  the  fmalleft  of  cuneiform  bones  that  Hands  in  the  middlti. 
betwixt  the  other  two. 
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Fi'fii^'iv  and  the  os  calcis,  it  forms  a  complete 

&'v,       arch  within  an  arch,  which  gives  at  once  a  degree  of 
elafticity  and  of  ftrength  which  no  human  contrivance 
-  could  have  equalled.    There  is  firft  a  great  arch  on 

which  the  body  refts,  and  the  heel,  and  tlie  great  toe 
are  the  horns  of  that  bow  :  And,  fecondly,  there  is  ^ 
complete  circle  among  the  metatarfal  bones,  leaving 
an  opening  betwixt  the  aftragalus  and  the  ps  calcis. 

THE  TOES.— The  laft  divifion  of  the  foot  confifts 
of  three  diftinft  bones ;  and  as  thefe  bones  are  difpof- 
ed  in  rows,  they  are  named  the  fxrft,  fecond,  and  third 
phalanges  or  ranks  of  the  toes. 

The  great  toe  has  but  two  phalanges ;  the  other 
toes  have  three  ranks  of  bones,  which  have  nothing 
particular,  only  the  joints  are  round  and  free,  formed 
by  a  round  head  on  one  bone,  and  by  a  pretty  deep 
hollow,  for  receiving  it  in  the  one  above  it ;  they  are. 
a  little  flattened  on  their  lower  fide,  or  rather  they 
have  a -flattened  groove  which  lodges  the  tendons  of 
the  lafl;  joint  of  the  toes. 
'Fig.  s-  f.     The  SESAMOID  EONES  are  more  regularly  found  about 
the  toes  than  any  where  elfe.    They  are  fmall  bones, 
hke  peafe,  found  in  the  hearts  of  tendons,  at  any  point 
where  they  fufFer  much  friftion;  or  rather  they  are  like 
the  feeds  of  the  fefamum,  whence  their  name.  They  are 
found  chiefly  at  the  roots  of  the  great  toe,  and  of  the 
thumb  J  at  each  of  thefe  places  we  find  two  fmall  fefamoid 
bones,  one  on  each  fide  of  the  ball  of  the  great  toe,  and 
one  on  each  fide  of  the  ball  of  the  thumb ;  but  thefe 
bones  do  not  enter  into  the  joint ;  they  are  within  the 
fubftance  of  the  tendons;  perhaps,  like  the  patella,  they 
  -     •  •  remove 
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Remove  the  ading  force  from  the  centre  of  motion,  Plat?  x. 
and  fo,  by  acting  like  pulleys,  they  increafe  the  power;  &  v/"  ' 
perhaps  alfo  by  lying  at  the  fides  of  the  joint  in  the 
tendons  of  the  lliorter  mufcles  of  the  toes,  they  make 
a  fafe  gutter  for  the  long  tendons  to  pafs  in.  They 
are  not  reftrided  to  the  balls  of  the  great  toe  and 
thumb,  but  fometimes  are  alfo  found  under  the  other 
toes  and  fingers,  and  fometimes  behind  the  condyles 
of  the  knee ;  or  m  the  peronasi  tendons,  which  run  un- 
der the  fole  of  the  foot.  In  fhort,  they  are  fo  far  froni 
being  regular  bones,  that  they  are  found  only  in  adults, 
:  and  are  fo  often  found  in  irregular  places,  that  they 
;  almoft  feem  to  be  produced  by  chance,  or  by  the  ef- 
fed  of  fridlion. 

Metatarsus. — The  metatarfus  is  fo  named  from 
i  'tis  being  placed  upon  the  tarfus ;  confifts  of  five  bones, 
'  which  differ  fo  little  frona  the  firft  bones  of  the  fingers, 
1  that  they  need  not  be  minutely  demonftrated.    It  is 
1  fufficient  to  mark,  that  they  are  five  in  number,  hav- 
iing  a  general  refemblance  to  the  joints  of  the  fin- 
i  ger ;  that  they  are  rather  flattened,  efpecially  on  their 
]  lower  fides,  where  the  tendons  of  the  toes  lie ;  that 
I  they  are  very  large  at  their  ends  next  the  tarfus, 
1  where  they  have  broad  flat  heads,  that  they  may  be 
;  implanted  with  great  fecurity  ;  that  they  grow^  fmal- 
ler  towards  the  toes,  where  again  they  terminate,  in 
:  neat  fmall  round  heads,  which  receive  the  firfl:  bones 
of  the  toes,  and  permit  of  a  very  free  and  eafy 
:  motion,  and  a  greater  degree  of  rotation  than  our 
-drefs  allows  us  to  avail  ourfelves  of,  the  toes  be- 
ing cramped  together,  in  a  degree  that  fixes  them 
all  in  their  places,  huddles  one  above  another,  and 
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Plate  X.    is  quite  the  reverfe  of  that  free  and  ftrong  like 

Fig.  iii.  iv.  ,  •  i 

&  V.  fpreading  of  the  toes,  which  the  painter  always  repre- 
fents.  Laftly,  it  fliould  be  remarked,  that  the  metatar- 
fal  bone  of  the  Uttle  toe,  makes  a  fahent  angle,  pro- 
jeding  over  the  tarfus,  in  a  point  which  is  eafily  felt 
outwardly,  at  the  place  where  the  fide  feam  of  the  Ihoc 
croffes  :  for  this,  and  all  the  other  marks  of  the  me- 
tatarfal  bones,  are  chiefly  ufeful,  as  diredling  us  where 
to  cut,  in  amputating  thefe  bones ;  and  the  furgeon 
will  fave  the  patient  much  pain,  and  himfelf  the  ftiame 
of  a  flow  and  confufed  operation,  by  marking  the 
places  of  the  joints. 


CHAP.  VII. 
BONES  OF  THE  SHOULDER,  ARM,  AND  HAND. 


OF  THE  SCAPULA,  OR  SHOULDER  BLADE. 

Plate  XL  This  is  the  great  peculiarity  of  the  fuperior  extremity, 
that  it  is  conneded  not  diredly  with  the  trunk,  like 
the  thigh  bone  with  the  haunch,  but  is  hung  by  a 
moveable  intermediate  bone,  which  not  only  is  not 
immediately  joined  to  the  trunk  by  ligaments,  nor  any 
other  form  of  connection,  but  is  parted  from  it  by  le- 
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veral  layers  of  mufcular  flefh,  fo  that  it  lies  flat,  andP|^'; 
glides  upon  the  trunk. 

The  SCAPULA  is  a  thin  bone,  which  has  originally, 
like  the  {kuU,  two  tables,  and  an  intermediate  diploe  ; 
but  by  preflure,  and  the  adtion  of  its  own  mufcles,  it 
grows  gradually  thinner,  its  tables  are  more  and  more 
condenfed,  tiU  in  old  age  it  has  become  perfedly  tranf- 
parent,  and  is  fupported  only  by  its  procefles,  and  by 
its  thicker  edges ;  for  its  spine  is  a  ridge  of  firm  and 
ftrong  bone,  which  rifes  very  high,  and  gives  a  broad 
origin  and  fupport  for  its  mufcles.    The  acromion  in 
which  the  fpine  terminates,  is  a  broad  and  flat  procefs, 
a  fure  guard  for  the  joint  of  the  flioulder.    The  cora- 
coiD  procefs  is  a  fl:rong  but  fliorter  procefs,  which  ftands 
out  from  the  neck  of  the  bone ;  and  the  costa,  or  bor- 
ders of  the  bone  are  alfo  rounded  firm  and  ftrong,  fo 
that  the  proceflTes  and  borders  fupport  the  flat  part  of 
the  bone,  which  is  as  thin  as  a  flieet  of  paper,  and 
quite  tranfparent. 

There  is  no  part  nor  procefs  of  the  fcapula  which 
does  not  require  to  be  very  carefully  marked ;  for  no 
accidents  are  more  frequent  than  luxations  of  the 
ihoulder;  and  the  various  luxations  are  explained  befl: 
by  ftudying  in  the  fl^eleton,  and  being  able  to  recog- 
nize on  the  hvingbody,  all  the  procefles  and  projeding 
points. 

I .  The  FLAT  SIDE  of  the  fcapula  is  fmooth,  fomewhat 
concave,  and  fuited  to  the  convexity  of  the  ribs.  The 
fcapula  is  connedled  with  no  bone  of  the  trunk,  tied 
.  by  no  hgaments,  is  merely  laid  upon  the  cheft,  with  a 
large  mafs  of  mufcular  flefli  under  it,  upon  which  it 
glides ;  for  there  are  below  it  two  layers  of  mufcles, 

by 
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by  one  of  which  the  flioulder  bone  is  moved  upon  the 
fcapula,  while  by  the  other,  the  fcapula  itfelf  is  moved 
upon  the  ribs.  The  mufcle  lying  in  the  hollow  of  the 
fcapula  marks  it  with  many  fmooth  hollows,  and  wave- 
like rifings,  which  are  merely  the  marks  of  the  origin 
of  its  mufcles,  but  which  were  miftaken  even  by  the 
great  VefaHus  for  the  impreflions  of  the  ribs. 

1.  The  upper  flat  furface  is  like  the  lower  one,  but 
that  it  is  traverfed  by  the  spine,  which  is  a  very  acute 
and  high  ridge  of  bone.  Now  the  fpine  thus  traverf- 
ing  the  bone  from  behind  forwards,  divides  its  upper 
furface  into  two  unequal  parts,  of  which  the  part  above 
the  fpine  is  finaller,  and  that  below  the  fpine  is  lar- 
ger. Each  of  thefe  fpaces  has  its  name,  one  fupra 
fpinatus,  and  the  other  infra  fpinatus ;  and  each  of 
them  lodges  a  mufcle,  named,  the  one  the  mulcu- 
lus  fupra  fpinatus  fcapuL-e,  as  being  above  the  fpine ; 
the  other,  mufculus  infra  fpinatus  fcapulse,  as  being 
below  the  fpine.  A  third  mufcle  is  named  fubfcapu- 
laris,  as  lying  under  the  fhoulder  blade,  upon  that  con- 
cave furface  which  is  towards  the  ribs ;  fo  that  the 
whole  fcapula  is  covered  with  broad  flat  mufcles,  whofe 
offices  are  to  move  the  fhoulder  bone  in  various  direc- 
tions, and  which  imprefs  the  fcapula  with  gentle  rifings 
and  hollows  on  its  upper  as  well  as  on  its  lov.'er  fur- 
face. 

3.  The  TRIANGULAR  fomi  of  the  fcapula  muft  be 
next  obferved.  The  upper  line  of  the  triangle  is  the 
fliortell ;  it  is  named  the  costa  or  border.  This  fupe- 
rior  cofta  of  the  fcapula  receives  thofe  ftrong  and  flat 
mufcles  that  raife  the  flioulder  upwards.  The  lower 
"border,  which  is  named  the  costa  inferior,  or  the' 
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i  lower  border  of  the  fcapula,  which  receives  no  mufcles,  ^l^**.  ^J-.. 

Fig.  I',  oc  lit 

i  becaufe  it  muft  be  quite  free,  to  move  and  ghde  as  the 
1  fcapula  turns  upon  its  axis,  which  is  indeed  its  ordina- 
iry  movement.  But  it  gives  rife  to  two  fmaller  muf- 
i  cles,  which,  from  being  a  little  rounded,  are  named  the 
imufculi  teres,  which  round  mufcles  being  implant- 
ced  into  the  arm  bone,  pull  it  downwards. 

The  long  fide  of  the  fcapula,  which  bounds  its  tri- 
5  angular  form  backwards,  is  named  the  basis  of  the 
J  SCAPULA,  as  it  reprefents  the  bafe  of  the  triangle.  This 
iline  is  alfo  like  the  two  borders,  a  little  thicker,  or 
ifwelledout;  and  this  edge  receives  many  powerful 
I  mufcles,  which  lie  flat  upon  the  back,  and  coming  to 
tthe  fcapula  in  a  variety  of  diredions,  can  turn  it  upon 
iits  axis,  fome times  raifing,  fometimcs  deprefling  the 
ffcapula  ;  fometimes  drawing  it  backwards ;  and  fome- 
r  times  fixing  it  in  its  place,  according  to  the  various  fets  - 
L  of  fibres  which  are  put  into  a£lion. 

4.  The  GLENOID,  or  articulating  CAViTf  of  the  fca- 
fpula,  is  on  the  point  or  apex  of  this  triangle.  The 
.  fcapula  is  more  ftridlly  triangular  in  a  child,  for  it  ter- 
rminatesalmofl:  in  a  point  or  apex ;  and  this  articulating 
tfurface  is  a  feparate  ofiification,  and  is  joined  to  it  in 
Lthe  adult.    The  fcapula  towards  this  point  terminates 
tin  a  flat  furface,  not  more  than  an  inch  in  diameter, 
vvery  little  hollowed,  and  fcarcely  receiving  the  head  of 
•  the  flioulder  bone,  which  is  rather  laid  upon  it  than 
funk  into  it :  It  is  indeed  deepened  a  little  by  a  circu- 
lar griftle,  which  tips  the  edges  or  lips  of  this  articulat- 
ing furface,  but  fo  little,  that  it  is  ftill  very  fhallow  and 
plain,  and  luxations  of  the  flioulder  are  infinitely  more 

r  frequent  than  of  any  other  bone. 

Y  5.  This 


17®  BONES  OF  THE 

Plate  XI.      5.  This  head,  or  glenoid  cavity  of  the  fcapula,  is 
5.    "  planted  upon  a  narrower  part,  which  tends  towards  a 
point,  but  is  finiflied  by  this  flat  head  ;  this  narrower 
part  is  what  is  named  the  neck  of  the  scapula,  which 
no  doubt  fometimes  gives  way,  and  breaks.   A  rough 
line  bordering  the  glenoid  cavity  receives  the  capfular 
ligament,  or  rather  the  capfule  arifes  from  that  border  - 
ing griftle,  which  I  have  faid  tips  this  circle. 
G.         6.  The  SPINE  of  the  scapula  is  that  high  ridge  oi 
bone,  which  runs  the  whole  length  of  its  upper  fur- 
face^  and  divides  it  into  two  fpaces  for  the  origin  of  thf 
fupra  and  infra  fpinatus  mufcles.    It  is  high,  and  ver- 
ftiarp.  Handing  up  at  one  place  to  the  height  of  two 
inches.    It  is  flattened  upon  the  top,  and  with  edges, 
which,  turning  a  little  towards  either  fide,  give  rife  to 
two  flirong  fafciai,  (i.e.)  tendinous  membranes,  which 
go  from  the  fpine,  the  one  upwards  to  the  upper  bor- 
der of  the  fcapula,  the  other  downwards  to  the  lower 
border  ;  fo  that  by  thefe  fl:rong  membranes,  the  fca- 
pula is  formed  into  two  triangular  cavities,  and  the 
fupra  and  infra  fpinatus  mufcles  rife  not  only  frora 
the  back  of  the  fcapula,  and  from  the  fides  of  its  fpine, 
but  alfo  from  the  inner  furfacei  of  this  tenfe  membrane. 
The  fpine  traverfes  the  whole  dorfum,  or  back  of  the 
fcapula;  it  receives  the  trapezius  mufele,  that  beauti- 
ful triangular  mufele  which  covers  the  neck  like  a  tip- 
pet, whence  it  has  its  name ;  and  the  fpine  beginning 
low  at  the  bafis  of  the  fcapula,  gradually  rifes  as  it  ad- 
vances forwards,  till  it  terminates  in  that  high  point 
or  promontory  which  forms  the  tip  of  the  fliouldep, 
and  overhangs  and  defends  the  joint. 

7.  This 
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7.  This  high  point,  is  named  the  acromion  process.  Plate  xi. 
^  it  is  the  continuation  and  ending  of  the  fpine,  which 
at  firft  rifes  perpendicularly  from  the  bone,  but  by  a 
fort  of  turn  or  diftortion,  it  lays  its  flat  lide  towards 
4:he  head  of  the  ftioulder  bone.    At  this  place,  it  is 
thickened,  flat  and  ftrong,  overhangs  and  defends  the 
joint,  and  is  not  merely  a  defence,  but  almofl:  makes  a 
part  of  the  joint  itfelf ;  for  without  this  procefs,  the 
ihoulder  bone  could  not  remain  a  moment  in  its  fock- 
et ;  every  flight  accident  would  difplace  it.    The  a- 
cromion  prevents  luxation  upwards,  and  is  fo  far  a  part 
of  the  joint,  that  when  it  is  full  under  the  acromion, 
the  joint  is  fafe  ;  but  when  we  feel  a  hollow,  fo  that  we 
can  pufli  the  points  of  the  fingers  under  the  acromion 
procefs,  the  ftioulder  is  luxated,  and  the  focket  empty. 
The  point  of  the  acromion,  forming  the  apex  of  the 
{houlder,  a  greater  projedlion  of  this  point,  and  a  ful- 
nefs  of  the  deltoid  m'ufcle  which  arifes  from  it,  is 
u  chief  caufe,  and  of  courfe  a  chi^f  mark  of  fuperior 
ftrength. 

8.  But  there  is  fl;ill  another  fee urity  for  the  joint ;  s. 
for  there  arifes  from  the  neck  of  the  fcapula,  almofl: 
from  the  border  of  the  focket,  and  its  inner  fide, 
thick,  fliort,  and  crooked  procefs,  which  ftands  dired- 
ly  forwards,  and  is  very  confpicuous ;  and  which,  turn- 
ing forwards  with  a  crooked  and  fliarp  point,  fome- 
what  like  the  back  of  a  crow,  is  thence  named  the 
coRACoiD  PROCESS.  This  alfo  guards  and  ftrengthens  the 
joint ;  though  it  cannot  prevent  luxations,  it  makes 
them  lefs  frequent,  and  moft  probably  when  the  arm 
is  luxated  inwards,  it  is  by  ftarting  over  the  point  of 
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Plate  XI.   this  defending  procefs.   A  mufcle  named  coracoid, 

iig.  i.  &  ii.  >-:>   I  ■ 

comes  down  from  the  point  of  this  procefs,  and  is 
inferted  into  the  middle  of  the  flioulder  bone,  to  draw 
the  arm  towards  the  fide. 

Now  the  glenoid  furface,  and  thefe  two  procefTes, 
form  the  cavity  for  receiving  the  flioulder  bone.  But 
lUll,  as  if  nature  could  not  form  a  joint  at  once  ftrong 
and  free,  this  joint,  which  performs  quick,  free,  and 
pafy  motions,  is  too  fuperficial  to  be  ftrong.  Yet  there 
is  this  compenfation,  that  the  flioulder  joint,  which 
could  not  refill,  if  fairly  expofed  to  fliocks  and  falls, 
belongs  to  the  fcapula,  which.  Aiding  eafily  upon  the. 
ribs,  yields,  and  fo  eludes  the  force.  Falls  upon  the 
flioulder  do  not  diflocate  the  flioulder ;  that  accident 
almoft  always  happens  to  us  in  putting  out  the 
hand  to  fave  ourfelves  from  fulls, ;  it  is  luxated  by  a 
twilling  of  the  a,rm,  not  by  the  force  of  a  dired 
blow. 

The  clavicle.— The  clavicle,  or  collar  bone,  named 
clavicle  from  its  refemblance  to  an  old  fafliioned  key, 
is  to  the  fcapula  a  kind  of  hinge  or  axis  on  which  it 
moves  and  rolls  ;  fo  that  the  free  motion  of  the  flioul- 
der is  made  fiiil  freer  by  the  manner  of  its  connection 
with  the  breaii. 

The  clavicle  is  placed  at  the  root  of  the  neck,  and 
at  the  upper  part  of  the  bread  :  It  extends  acrofs  from 
the  tip  of  the  flioulder  to  the  upper  part  of  the  fl:er- 
num;  it  is  a  round  bone,  a  little  flattened  towards 
the  end  which  joins  the  fcapula  ;  it  is  curved  hke  an 
Itahc  S,  having  one  curve  turned  out  towards  the 
breaft  :  it  is  ufeful  as  an  arch  fupporting  the  flioul- 

ders, 
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ders,  preventing  them  from "  falling  forewards  upon  piate  XL 
the  breaft,  and  making  the  hands  ftrong  antagonifts 
to  each  other,  which,  without  this  fteadying,  they 
could  not  have  been. 

I.  The  thoracic  end,  that  next  the  fternum,  or  i. 
what  may  be  called  the  inner  head  of  the  clavicle,  is 
round  and  flat,  or  button-like ;  and  it  is  received  into  a 
Suitable  hollow  on  the  upper  piece  of  the  fternum.  It 
is  not  only  like  other  joints  furrounded  by  a  capfule 
;or  purfe ;  it  is  further  provided  with  a  fmall  moveable 
(Cartilage,  which,  (like  a  fridion-wheel)  in  macliinery, 
faves  the  parts,  and  facilitates  the  motion,  and  moves  . 
continually  as  the  clavicle  rolls. 

2.  But  the  outer  end  of  the  clavicle  is  flattened  as 
it  approaches  the  fcapula,  and  the  edge  of  that  flat- 
nefs  is  turned  to  the  edge  of  the  flattened  acromion, 
fo  that  they  touch  but  in  one  lingle  point :  this 
outer  end  of  the  clavicle,  and  the  correfponding 
point :  of  the  acromion,  are  flattened  and  covered  with 
a  cruft  of  cartilage  :  but  the  motion  here  is  very  flight 
and  quite  infenfible  ;  they  are  tied  firmly  by  ftrong  li- 
gaments j  and  we  may  confider  this  as  almoft  a  fixed 
point ;  for  there  is  little  motion  of  the  fcapula  upon 
the  clavicle ;  but  there  is  much  motion  of  the  cla- 
vicle upon  the  breaft  :  for  the  clavicle  ferves  as  a 
fhaft  or  axis,  firmly  tied  to  the  fcapula,  upon  which 
the  fcapula  moves  and  turns,  being  connedted  with 
the  trunk  only  by  this  fingle  point,  viz.  the  articula- 
tion of  the  clavicle  with  the  breaft  bone. 

The  OS  HUMERI  is  one  of  the  trueft  of  the  clyndrical  piate  xi. 
bones  J  it  is  roynd  in  the  middle ;  but  it  appears  twifted^g.^^' 
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Plate  XI.  and  flattened  towards  the  lower  end  ;  and  this  flatnefaj 
fi^fj    makes  the  elbow  joint  a  mere  hinge,  moving  only'ih. 
one  direction.    It  is  again  regular  and  round  towards 
the  upper  end,  dilating   into  a  large  round  head'^ 
where  the  roundnefs  forms  a  very  free  and  moveable 
joint,  turning  eafily  in  all  diredions. 
1.         I.  The  HEAD  of  this  bone  is  very  large  ;  it  is  a  neat 
and  regular  circle  ;  but  it  is  a  very  fmall  portion  of  a 
large  circle,  fo  that  it  is  flat :  and  this  flatnefs  of  the 
head,  with  the  fhallownefs  of  its  glenoid  cavity,  makes 
it  a  very  weak  joint,  eaflly  difplaced,  and  nothing 
equal  to  the  hip  joint  for  fecurity  and  fl;rength. 
3.         2.  The  NECK  of  this  bone  cannot  fairly  be  reckon- 
ed fuch ;  for,  as  I  have  explained  in  fpeaking  of  the 
neck  of  the  thigh  bone,  this  neck  of  the  humerus, 
and  the  necks  of  mofl:  bones  (the  thigh  bone  ftill  ex- 
cepted), are  merely  a  rough  line  clofe  upon  the  head 
of  the  bone,  without  any  ftraitening  or  intermediate 
narrownefs,  which  w^e  can  properly  call  a  neck.'  The. 
•roughnefs  round  the  head  of  the  Ihoulder  bone  is  'the 
•line  intO'  which-  the  capfular  li^ament-is  implanted. 

3.  The  TUBEROSITIES  of  the  os  humeri  are  .two  fiiiall 
bumps  of  unequal  fize  (the  one  called  the  greater, 
the  other  the  fmaller  tuberofity  of  the  os  humeri), 
which  (land  up  at  the  upper  end  of  the  bone,  juft 
behind  the  head:  they  are  not  very  remarkable. 
Though  infinitely  fmaller  than  the  trochanter  of  the 
thigh  bones,  they  ferve  fimilar  ufes,  viz.  receiving  the 
great  mufeles  which  move  the  limb.  The  greater 
TUBEROSITY  is  higher  towards  the  outer  fide  of  the 
arm,  and  receives  the  fupra  fpinatus  mufcle^  while 
the  infra  fpinatus  and  teres  minor  mufeles,  which 
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come  from  the  lower  part  of  the  fcapula  are  implant-  Plate  xr, 
ed  into  the  bone  a  little  lower.    The  lesser  tuber- Fig.  i. 
osiTY  has  alfo,  a  great  mufcle  fixed  into  it,  viz.  the  b. 
fub-fcapularis  mufcle. 

4.  The  two  tuberofities  form  betwixt  them  a  groove,  4« 
which  is  pretty  deep  ;  and  in  it  the  long  tendon  of  the 
biceps  mufcle  of  the  arm  runs  :  and  as  it  runs  pontic 
nually,  like  a  rope  in  the  groove  of  a  pulley,  this 
^groove  is  covered  in  the  frefli  bones  with  a  thih^cari, 
tilage,  fmodth,  and  like  the  cartilages  of  joints. 

The  OS  humeri,  at  its  lower  part,  changess  its  form, 
is  flattened  and  comprefled  below,  and  is  fpread  out 
into  a  great  breadth  of  two  inches  or  more '{  where 
there  is  formed,  on  each  fide,  a  fharp  projecting  point 
(named  condyle),  for  the  origin  of  great  mufcles ; 
and  in  the  middle,  betwixt  the^  two  condyles,  there  is 
a  grooved  articulating  furface,  which  forms  the  hinge 
of  the  elbow. 

I.  At  the  lower  end  of  the  bone,  there  are  two 
ridges,  one  leading  to  either  condyle,  which  it  is  of  5. 
fome  confequence  to  obferve ;  for  the  elbow  joint 
is  a  mere  hinge,  the  moft  ftridlly  to  of  any  joint 
in  the  body:  it  has,  of  courfe,  but  two  motions,  viz. 
flexion  and  extenfion ;  and  it  has  two  mufcles,  chief- 
ly one  for  extending,  the  other  for  bending  the  arm  : 
the  flexor  mufcle  lies  on  the  fore  part,  and  the  ex- 
tenfor  on  the  back  part  of  the  arm ;  and  fo  the 
whole  thicknefs  of  the  arm  is  compofed  at  this  place, 
of  thefe  two  mufcles  and  of  the  bone:  but  that  the 
fore  and  back  parts  of  the.  arm  m.ight  be  thoroughly 
divided,  the  bone  is  flattened  betwixt  them;  and  that 
the  divifion  might  extend  beyond  the  mere  edges  of 
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hate  XI.  the  bone,  there  are  two  fafciae  or  tendinous  webs 

&  XII.  oil  1 

Fig.  i.     which  go  off  from  either  edge  of  the  humerus,  and 
which  continue  to  divide  the  fore  from  the  back  muf- 
cles,  giving  thefe  mufcles  a  broader  origin ;  they  are 
named,  from  their  office,  intermufcular  membranes ; 
and  this  is  the  meaning  of  the  two  ridges  which  lead 
to  the  two  condyles. 
6.        1.  The  two  projeftions  in  which  thefe  edges  end,  are 
named  condyles.  The  condyles  of  the  thigh  bone  are 
the  broad  articulating  furfaces  by  which  that  bone  is 
joined  with  the  tibia,  while  the  condyles  of  the  flioul- 
der  bone  are  merely  two  lliarp  projeding  points  for  the 
origin  of  mufcles,  which  (land  out  from  either  fide  of 
the  joint,  but  which  have  no  connection  with  the  joint. 
The  chief  ufe  of  the  condyles  of  the  fhoulder  bone  is 
to  give  a  favourable  origin,  and  longer  fulcrum  for  the 
mufcles  of  the  fore-arm,  which  arife  from  thefe  points. 
The  outer  tubercle  being  the  fmaller  one,  gives  origin 
to  the  extenfor  mufcles,  where  lefs  ftrength  is  required. 
But  the  inner  tubercle  is  much  longer,  to  give  origin  to 
the  flexor  mufcles  with  which  M'e  grafp,  which  require 
a  bolder  and  more  prominent  procefs  to  arife  from  5 
for  greater  power  is  needed  to  perform  fuch  ftrong 
salons  as  grafping,  bending,  pulling,  while  the  muf- 
cles which  extend  the  fingers  need  no  more  power  than 
juft  to  antagonife  or  oppofe  the  flexors ;  their  only 
bufinefs  being  to  unfold  or  open  the  hand,  when  we 
are  to  renew  the  grafp. 

It  is  further  curious  to  obferve,  that  the  inner  tu^ 
bercle  is  alfo  lower  than  the  other,  fo  that  the  articu^ 
lating  furface  for  the  elbow,  joint  is  oblique,  which 
makes  the  hand  fall  naturally  towards  the  face  and 
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breaft,  fo  that  hy  being  folded  merely  without  any 
turning  of  the  6s  humeri,  the  hands  are  laid  acrofs.      Fig.  i. 

3,  The  articulating  Surface  which  ftands  betwixt  thefe 
condyles,  forms  a  more  ftrift  and  limited  hinge  than 
can  be  eafily  conceived,  before  we  explain  the  other 
parts  of  the  joint.    The  joint  confifts  of  two  furfaces ; 
firft,  a  fmooth  furface,  upon  which  the  ulna  moves 
only  backwards  and  forwards ;  and,  fecondly ,  of  a  fmaU  ^- 
knob  upon  the  inner  tubercles,  which  has  a  neat  round 
furface,  upon  which  the  face  or  focket  belonging  to  d- 
the  buttoh-Hke  end  of  tSe^S  rolls.    Thefe  two  fur- 
faces  are  called  the  fmall  head,  and  the  cartilaginous 
pulley  of  the  humerus. 

4.  Belongitig  to  the  joint,  and  within  its  eapfular  8. 
iigameht,  there  are  two  deep  hollows,  which  receive 
certain  proceffes  of  the  bones  of  the  fore  arm.  One 
deep  hollow  on  the  fore  part  of  the  humerus,  and  juft 
above  its  articulating  pulley,  receives  the  horo-like,  or 
coronqid  procefs  of  the  ulna,  the  other  receives  the 
olecranon,  or  that  procefs  of  the  ulna  which  forms  the 
point  of  the  elbow. 

RADIUS  AND  ULNA. 
The  radius  and  ulna  are  the  two  bones  of  the  fore  Pi'^'^  xn. 

Fig.  11. 

arm.  The  radius,  named  from  its  refemblance  to  the 
ray  or  fpoke  of  a  wheel ;  the  ulna,  from  its  being  of* 
ten  ufed  as  a  meafure.  The  radius  belongs  more  pe^ 
culiarly  to  the  wrift,  being  the  bone  whiqh  is  chiefly 
conneded  with  the  hand,  and  which  turns  along  with 
it  in  all  its  rotatory  motions  :  the  ulna,  again,  belongs 
more  ftridly  to  the  elbow  joint ;  for  by  it  we  perform 
all  the  adlipns  of  bending  or  extending  the  arm. 
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Mate  XII.  The  ulna  is  in  general  of  a  triangular  or  prifmatic 
form,  like  the  tibia,  and  the  elbow  is  formed  by  the 
ulna  alone  ;  for,  there  is  a  very  deep  notch  or  hinge- 
like furface,  which  feems  as  if  it  had  been  moulded 
upon  the  lower  end  of  the  humerus,  embraces  it 
very  clofely,  and  takes  fo  fure  a  hold  upon  the  hu- 
merus, that  it  allows  not  the  fmalleft  degree  of  late- 
ral motion,  and  almoft  keeps  its  place  in  the  dry  fke- 
leton  :  without  the  help  of  hgaments  or  mufcles,  it 
prefents,  in  profile,  fomewhat  of  the  fhape  of  the  let- 

1.  ter  S,  and  therefore  is  named  the  sigmoid  cavity  of 
the  ulna.  2.  But  this  figmoid  cavity  were  a  very 
imperfedl  hinge  without  the  two  procefles  by  which 
it  is  guarded  before  and  behind  ;  the  chief  of  thefe,  is 

2.  the  OLECRANON  or  large  bump,  which  forms  the  ex- 
treme point  upon  which  v>7e  reft  the  elbow.  It  is  a 
big  and  ftrong  procefs,  which,  checking  into  a  deep 
hollow  on  the  back  of  the  humerus,  ferves  two  curi- 
ous purpofcs ;  it  ferves  as  a  long  lever  for  the  muf- 
cles which  extend,  or  make  ftreightthe  fore  arm  ;  and 
when  by  the  arm  being  extended,  it  checks  into  its 
place,  it  takes  fo  firm  a  hold  upon  the  hinge  or  joint 
of  the  OS  humeri,  as  to  fecure  the  joint  in  pulhng, 

-  and  fuch  other  adions,  as  might  caufe  a  luxation  fore- 

3.  wards.  3.  The  other  procefs  which  guards  the  el- 
bow joint  is  named  the  coronoid  process,  from  its 
horn  or  pointed  form  ;  it  Hands  up .  perpendicularly 
from  the  upper  or  fore  part  of  the  bone ;  it  forms  the 
fore  part  of  the  figmoid  cavity,  and  completes  the 
hinge.  It  is  ufeful,  Hke  the  olecranon,  in  giving  a  fair 
hold  and  larger  lever  to  the  mufcles,  and  to  fecure  the 
joint ;  for  the  arm  being  extended,  as  in  puUing,  the 
olecranon  checks  into  its  pbce,  and  prevents  luxation 
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^^rewards  ;  and  the  arm  again  being  bent,  as  in  ftrik-  ^^^^l^^^' 
ing,  puftiing,  or  faving  ourfelves  from  falls,  the  coro-  ^  ' 
noid  procets  prevents  luxation  backwards  ;  fo  the  joint 
confifts  of  the  olecranon  and  the  coronoid  procefs  as 
the  two  guards,  and  of  the  figmoid  cavity  or  hollow 
of  articulation  betwixt  them  :  but  the  fmaller  or  upper 
head  of  the  radius  alfo  enters  into  the  joint,  and  ly- 
ing upon  the  inner  fide  of  the  coronoid  procefs,  it 
makes  a  ImaU  hollow  there,  in  which  it  rolls ;  and  this 
fecond  hollow,  touching  the  edge  of  the  figmoid  ca- 
vity, forms  a  double  figmoid  cavity,  of  wliich  the  firft, 
or  GREATER  SIGMOID  CAVITY,  is  for  receiving  the  lower 
end  of  the  humerus;  and  the  fecond,  or  lesser  sig-  4- 
MOID  CAVITY,  for  receiving  the  upper  head  of  the  id-  ^^oU^ 
aaa.    4.  The  form  of  the  bone  being  prifmatic  or 
triangular,  it  has,  like  the  tibia,  three  ridges;  one  of 
which  is  turned  towards  a  correfponding  ridge  in  the 
radius,  and  betwixt  them  the  interoffeous  ligament  is 
llretched ;  and  this  interoifeous  hgament  fills  all  the 
arch  or  open  fpace  betwixt  the  radius  and  ulna, 
and  faves  the  neceffity  of  much  bone ;  gives  as  firm 
an  origin  to  the  mufcles  as  bone  could  have  done,  and 
binds  the  bones  of  the  fore  arm  together,  fo  ftrongly, 
that  though  the  ulna  belongs  entirely  to  the  elbow  joint, 
and  the  radius  as  entirely  to  the  wrift,  they  have 
never  been  known  to  depart  from  each  other,  nor 
to  yield  to  any  force,  however  great  *.     5.  The  5. 
ulna  bigger  at  the  elbow,  grows  gradually  fmaller 
downwards,  till  it  terminates  almoft  in  a  point.  It 
ends  below  in  a  fmall  round  head,  which  is  named 
the  LOWER  HEAD  of  the  ulna,  which  fcarcely  enters  . 

Z  ij  into 

*  Sometimes  the  radius  is  laxated  from  the  lower  head  of  the 
ulna,  but  this  diaftafis,  as  it  is  called,  is  quite  of  another  kind. 
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Plateau,  into  the  joint  of  the  wrift  ;  but  being  received  into* 
hollow  on  the  fide  of  the  radius,  the,  radius  turns  up- 
^      Qn  the  lower  head  of  the  ulna,  like  an  axis  or  fpokt. 

6.  Below  this  little  head,  the  bone  ends  towards  the 
fide  of  the  little  finger,  in  a  fmall  rounded  point, 
which  is  named  the  styloid  process  of  the  ulna ;  it 
is  chiefly  ufeful  in  giving  a  ftrong  adliefion  to  the  liga- 
ment  which  fecures  the  wrift  there.  And  as  the  ftyloid 
procefs  and  the  olecranon,  the  two  extremities  of  the 
ulna,  are  eafily  and  diftinclly  felt,  the  length  of  this 
bone  has  been  ufed  as  a  meafure,  and  fo  it  was  named 
cubitus  by  the  ancients,  and  is  named  ulna  by  us. 

Radius. Til  3  radius  is  the  fecond  bone  of  the  fore 
arm,  has  its  pofition  exadly  reverfed  with  that  of  the 
ulna :  for  the  ulna  belonging  to  the  elbow,  has  its  great- 
er  end  upwards;  the  radius  belonging  to  the  wrift,  has 
Its  greater  end  downwards  j  and  while  the  ulna  only 
bends  the  arm,  the  radius  carries  the  wrift  with  a  rotato- 
ry motion,  and  fo  entirely  belongs  to  the  wrift,  that  it 
IS  called  the  manubrium  manus,  as  if  the  handle  of 
the  hand. 

I.  The  BODY  of  the  radius  is  larger  than  that  of 
the  ulna.  The  tranfverfe  ftrength  of  the  arm,  depends 
more  upon  the  radius,  which  has  more  body  and 
ihicknefs,  is  more  fquared,  and  is  arched  in  fome  de- 
gree fo  as  to  ftand  off  from  the  ulna,  without  ap- 
proaching it,  or  comprefling  the  other  parts.  The  ra- 
dius  lies  along  the  upper  edge  of  the  fore  arm,  next 
to  the  thumb,  and  being,  like  the  ulna,  of  a  prifmatic 
or  triangular  form,  it  has  one  of  its  angles  or  edg^s 
turned  towards  the  ulna  to  receive  the  interofleous 
ligament. 
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2.  The  UPPER  HEAD  of  the  radius  is  fmaller ;  of  a  Plate  xu, 
iound,  flattifli,  and  button-like  fliape,  and  lies  fo  up-  ^'^'2"' 
on  the  lower  end  of  the  Ihoulder  bone,  and  upon  the 
.oronoid  procefs  of  the  ulna,  that  it  is  articulated 

'  with  either  bone  ;  for,  ift,  The  hollow  of  its  head  is  di- 
cdly  oppofed  to  the  little  head  of  the  os  humeri. 
ind,2dly,The  flat  fide  of  its  button-like  head  rubs  and 
urns  upon  the  fide  of  the  coronoid  procefs,  making  a 
ocket  there,  which  is  called  the  lelTer  figmoid  cavity 
jf  the  ulna. 

3.  Immediately  behind  the  round  flat  head,  is  a  3- 
narrownefs  or  ftraitening,  called  the  neck  of  the  ra- 
dius ;  round  this  neck  there  is  a  collar  or  circular 
ligament  (named  the  coronoid  hgament  of  the  ra- 
dius), which  )ceeps  the  bone  fecurely  in  its  place, 
turning  in  this  ligamentous  band,  like  a  fpindle  in  its 
bufh  or  focket ;  for  the  radius  has  two  motions,  firft 
accompanying  the  ulna  in  its  movements  of  flexion 
and  extenfion;  and,  fecondly,  its  own  peculiar  rotation, 

in  which  it  is  not  accompanied  in  return  by  the  ulna; 
but  the  ulna  continuing  fteady,  the  radius  moves,  and 
turns  the  wrift. 

4.  Immediately  under  this  neck,  and  juil  below  the  4* 
collar  of  the  bone,  there  is  a  prominent  bump,  like  a 

flat  button,  foldered  upon  the  fide  of  the  bone,  which 
is  the  point  into  which  the  biceps  flexor  cubiti,  or 
bending  mufcle  of  the  fore  arm  is  inferted. 

5.  The  upper  head  is  exceedingly  fmall  and  round,  s- 
while  the  lower  head  fwells  out,  broad  and  fiat,  to 
receive  the  bones  of  the  wrift.    There  are  two  great- 
er bones  in  the  wrift,  which  form  a  large  ball,  and 
this  ball  is  received  into  the  lower  end  of  the  radius : 

the 
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the  imprciTion  which  thcfe  two  bones  make  there,  is 
pretty  deep,  and  fomewhat  of  a  boat-hke  fhape ; 
whence  it  is  called  (like  the  articulating  furface  of  the 
tibia),  the  fcaphoid  cavity  of  the  radius ;  and  on  the 
edge  of  the  radius,  next  to  the  thumb,  the  bone  ends 
in  a  fort  of  peak  or  fharper  point,  which  is  named 
( though  with  very  httle  meaning),  the  styloid  pro- 
cess of  the  radius. 

So  the  fcaphoid  cavity  of  the  radius  forms  the  joint 
with  the  wrift  ;  but  there  is  another  fmall  cavity,  on 
the  fide  of  the  radius,  near  to  the  little  head  of  the 
ulna,  into  which  the  lelTer  head  of  the  ulna  is  receiv- 
ed, and  this  is  enclofed  in  a  proper  and  diftindl  capfule. 
The  little  head  of  the  ulna  does  not  defcend  fo  low 
as  to  have  any  fhare  in  forming  the  wrift.  There  are 
properly  two  diftind  joints ;  the  great  joint  of  the 
wrift,  moving  upon  the  radius,  the  other  a  little  joint 
within  this  of  the  radius,  rolhng  upon  the  ulna,  and 
carrying  the  wrift  along  with  it. 


OF  THE  HAND  AND  FINGERS. 

Plate  XII.  The  wrift  is  the  moft  complex  part  of  all  the  bony 
&^vr*  ^'  fyfteriij  is  beft  explained  in  a  general  way,  by  mark- 
ing the  three  divifions  of  the  hand,  into  the  carpus  or 
wrift  bones ;  the  metacarpus,  or  bones  that  ftand  up- 
on the  wrift;  and  the  fingers  confifting  each  of  its 
three  joints,  i.  The  carpus  or  wrift  is  a  congeries  of 
eight  fmall  bones,  grouped  together  into  a  very  nar- 
row fpace,  very  firmly  tied  together,  by  crofs  liga- 
ments, making  a  fort  of  ball  or  nuclaeus,  a  folid  founda- 
tion, or  centre  for  the  reft  of  the  hand.  2.  The  me- 
tacarpus 
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tacarpus  is  formed  of  five  long  bones,  founded  upon  Plate  xn, 
the  carpal  bones,  and  which,  departing  from  that&vi.'' 
centre,  in  fomcwhat  of  a  radiated  form,  give,  by  their 
lize  and  ftrength,  a  firm  fupport  to  each  individual 
fmger,  and  by  their  radiated  or  fpoke-like  form  al- 
low the  fingers  freer  play,  3.  The  fingers,  confifting 
ach  of  three  very  moveable  joints,  are  fet  free  upon 
he  metacarpus,  fo  as  to  fhow  a  curious  gradation  of 
.loving,  in  all  thefe  parts  j  for  the  carpal  bones  are 
-rouped  together  into  a  fmall  nuclaeus,  firm,  al- 
iuoft  immoveable,  and  like  the  nave  of  a  wheel ;  then 
the  metacarpal  bones  founded  upon  this,  are  placed 
like  the  fpokes  or  fillies  of  the  wheel,  and  having  a 
freer  motion  ;  and,  laftly,  the  fingers,  by  the  advan- 
tage of  this  radiated  form,  in  the  bones  upon  which 
they  are  placed,  move  very  nimbly, and  have  a  rotatory 
as  well  as  a  hinge-like  motion  ;  fo  that  the  motion  is 
graduated  and  proportioned  in  each  divifion  of  the 
hand ;  and  even  where  there  is  no  motion,  as  in  the 
carpus,  there  is  an  elallicity,  wliich,  by  gentle  bend- 
ings,  accommodates  itfelf  to  the  more  moveable  parts. 

The  CARPUS,  or  wrist. — Looking  upon  the  external 
furface  of  the  carpus,  we  count  eight  fmall  bones  dif- 
pofed  in  two  rows,  with  one  bone  only  a  little  remov- 
ed from  its  rank ;  and  we  obferve  that  the  whole  is 
arched  outwards,  to  refift  injuries,  and  to  give  ftrength; 
and  that  the  bones  lie  like  a  pavement,  or  like  the  pj^. 
ftones  of  an  arch,  with  their  broader  ends  turned  out- 
wards. On  the  internal  furface,  again,  we  find  the  Yi^.vi. 
number  of  bones  not  fo  eafily  counted  ;  for  their  fmal- 
ler  ends  are  turned  towards  the  palm  of  the  hand, 
which  being  a  concave  furface,  the  narrow  ends  of  the 
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Plate  XII.  wedges  are  feen  huddled  together  in  a  lefs  regular  form, 
Si.%L  ^  crowded,  and  lapped  over  each  other ;  but  in  this  hol- 
low, the  four  corner  bones  are  more  remarkable,  pro- 
jedling  towards  the  palm  of  the  hand,  fo  as  to  be  nam- 
ed procelTes :  and  f hey  do  indeed  perform  the  office 
of  procefles ;  for  there  arifes  from  the  four  comer 
points,  a  ftrong  crofs  hgament,  which  binds  the  ten- 
dons down,  arid  makes  under  it  a  fmooth  floor  or  gut^ 
ter  for  them  to  run. 

The  individual  bones  of  the  carpus  are  fmall,  corner- 
ed, and  very  irregular  bones,  fo  that  their  names  do 
but  very  poorly  reprefent  their  form.  To  defcribe 
them  without  fome  help  of  drawing,  or  demonftration, 
is  fo  very  abfurd,  th^t  a  defcription  of  each  of  them 
feems  more  like  a  riddle,  than  Hke  a  ferious  leflbn  :  it 
tannot  be  underftood,  and  indeed  it  need  hardly  be 
remembered ;  for  all  that  is  ufeful,  is  but  to  remember 
the  connedlion  and  place,  and  the  particular  ufes  of 
each  bone ;  in  reading  of  which,  the  ftudent  fhould  con* 
tinually  return  to  the  plates,  or  he  muft  liave  the  bones 
always  in  his  hand. 

I .    ROW  FORMING  THE  WRIST. 

I.  Os  scAPHOiDES — The  boat-like  bone.  This  name 
of  boat-like  bone,  or  boat- hke  cavity,  has  been  always 
a  favourite  name,  though  a  very  unmeaning  one.  The 
fcaphoid  bone  is  not  worthy  of  notice  merely  from  its 
being  the  largeft,  but  alfo  as  it  forms  a  chief  part  of 
the  joint  of  the  wrift;  for  it  is  this  bone  which  is  re- 
ceived into  the  fcaphoid  cavity  of  the  radius ;  it  is  a 
very  irregular  bone,  in  which  we  need  remember  on- 
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Iv  thefc  two  points,  the  large  round  furface  covered  Plate  xn. 
with  cartilage,  fmooth,  and  anfwering  to  the  cavity  in 
the  head  of  the  radius;  and  the  hook-like,  or  projea:-  a. 
ing  procefs,  which  forms  one  of  the  corner  points  of  i^- 
the  carpus,  and  gives  a  hold  to  one  corner  of  the  liga- 
ment wliich  binds  down  the  tendons  of  the  wrift. 

1.  The  OS  LUNARE  is  named  from  one  of  its  fides  be-  c- 
in^^  fomewhat  of  the  lhape  of  a  half  moon ;  it  is  next 
in  fize  to  the  fcaphoid  bone,  and  is  equal  to  it  in  im- 
portance; for  they  are  joined  together,  to  be  articulat- 
ed with  the  radius.  This  bone  takes  an  equal  Ihare 
in  the  joint  with  the  fcaphoid  bone ;  and  together,  they 
form  a  great  ball,  fitting-  the  focket  of  the  radius,  and  ^ 
of  a  long  form,  fo  that  the  wrift  is  a  proper  hinge.  The 
lunated  edge  of  the  os  lunare  is  turned  towards  the 
fecond  ro  w  of  bones,  and  therefore  is  not  feen.  And 
the  chief  marks  of  this  bone  are  its  greater  fize,  its  lu- 
nated edge  turned  towards  the  fecond  row,  and  its 
round  head  forming  the  ball  of  the  wrift  joint. 

3.  The  OS  cu.NEiFORM,  or  wedge-like  bone,  is  named  3, 
rather  perhaps  from  its  fituation,  locked  in  among  the 
other  bones,  than  ftri^ily  from  its  form.  Its  fide  form- 
ing the  convex  of  the  hand,  is  broader ;  its  point  to- 
wards the  palm  of  the  hand  is  narrower :  and  fo  far, 
we  may  fay,  it  is  a  wedge-like  bone  ;  but  it  is  chiefly 
fo  from  its  fituation,  clofely  wedged  in  betwixt  the^-  lA/nC^Jo-i-'yn^ 
iir'rfm  m  and  pifiform  bones. 

4.  The  OS  PISIFORM  is  a  fmall  neat  and  round  4. 
bone,  named  fometimes  orbicular,  or  round  bone,  but 
oftener  pifiform,  from  its  rcfemblance  to  a  pea.    It  is 
placed  upon  the  cuneiform  bone,  and  it  ftands  off" from 
•the  reft  into  the  palm  of  the  hand,  fo  as  to  be  the  moft 
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PiRtr  XTi.  prominent  of  all  the  corjier  bones :  of  courfe  it  forms 

fie;.  IV.  V. 

,!cvi.  one  or  the  corner  points  or  pillars  of  that  arch,  under 
.which  the  tendons  pafs.  The  pifiform  bone  is  a  little  out 
of  its  rank,  is  very  moveable,  and  pro  jec1.s  fo  into  the 
palm,  as  to  be  felt  outwardly,  juft  at  the  end  of  the 
ftyloid'  procefs  of  the  ulna ;  it  can  be  eafily  moved 
and  rolled  about,  and  is  the  point  into  which  is  im- 
planted- qne  of  the  ftrong  mufcles  for  bending  the 
wriU, 

2.  ROW  SUPPORTING  THE  Mff  T  f\  T  ^  TirJAL  BONES. 

5.  The  fecond  row  begins  with  the  trapezium,  a 
pretty  large  bone,  which,  from  its  name,  we  fhould 
exped  to  find  of  a  regular  fquared  form ;  while  it  has, 
in  fact,  the  moft  irregular  form  of  all,  efpecially  when 
detached  frorn  the  other  bones.  The  chief  parts  to 
be  remarked  in  the  bone,  are  the  great  focket  for  the 
thumb  ;  and  as  the  thumb  ftands  off  from  one  fide  of 
the  hand,  this  focket  is  rather  on  one  fide.  There  is 
alfo  a  little  prpcefs  which  majces  one  of  the  corner 
points. 

6.  The  TRAPEzoipES  is  next  to  the  trapezium,  is 
fomewhat  like  the  trapezium,  from  which  it  has  its 
name.  It  alfo  refembles  the  cuneiform  bone  of  the 
firft  row  in  its  fliape  and  fize,  and  in  its  being  jaipmed 
in  betwixt  the  two  adjoining  bones. 

■  7.  The  OS  MAGNUM  is  named  from  its  great  fize  j  nQt 
that  it  is  the  largeft  of  all,  nor  .even  the  largeft  bone  of 
the  fecond  row,  for  the  cuneiform  bone  is  as  big  ;  but 
there  is  no  other  circurallance  hy  which  it  isN  well 
diftinguiflied.  It  is  placed  in  the  centre  of  the  upper 
row,  has  a  long  round  head,  which  is  jointed  chiefly 

with 


S^IOtJLDER,  AHM,  AND  HAND. 


187 


with  the  lunated  hollow  of  the  os  lunare  ;  and  tliis  big  Plate 
head,  and  lunated  hollow,  make  together  a  fort  of^' 
focket,  by  which  the  fecond  row  moves  upon  the 
firft. 

8.  The  OS  DNCiFORME,  or  hook-like  bone,  is  named 
from  a  flat  hook-like  procefs,  which  projefts  towards 
the  palm  of  the  hand'.  This  is  one  of  the  Corner 
bones,  and  Handing  in  the  end  of  the  row,  it  is  wedg- 
ed betwixt  the  os  magnum  of  its  own  row,  and  the 
OS  cuneiforme  of  the  firft  row.  It  is  large  and  fquared; 
but  the  thirrg  chieflj  remarkable  is  that  procefs  from 
which  it  takes  its  name;  a  long  and  flat  proCcfs  of  firm 
bone,  fairly  unciform,  or  hook-like,  and  projeding 
far  into  the  palm  of  the  hand,  which  being  the  laft  and 
higheft  of  the  corner  points,  gives  a  very  firm  origin 
to  the  great  hgament  by  which  the  tendons  of  the 
wrift  are  bound  down. 

All  thefe  bones  af  the  carpus,  when  they  are  joined 
to  each  other,  are  covered  with  a  fmooth  articulating 
Cartilage,  are  bound  to  eacb  other  by  all  forms  of  crofs 
hgaments,  and  are  confohdated,  as  it  were,  into  One 
great  joint.    They  are,  in  general,  fo  firm  as  to  be 
fcarcely  hable  tO'  luxation ;  and  although  one  only  i* 
called  cuneiform,  they  are  all  ibmewhat  of  the  wedge- 
like form,  with  their  broader  ends  outwards,  and  their 
fmaller  ends  turned  towards  the  palm  of  the  hand ; 
they  are  like  fl;ones  in  an  arch,  fo  that  no  weight  nor 
force  can  beat  them  in,  if  any  force  do  prevail,  it  can 
beat  others  in  only  by  forcing  one  out.  A  bone  fl:arting 
outwards,  and  projeding  upon  the  back  of  the  hand,  is 
the  only  form  of  luxation  among  thefe  bones,  and  is 
extremely  rare. 

A  a  ij         ,  META. 
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Plate  XII.      METACARPUS.—The  metacarpus  is  compofed  of 

Fig.  V"       -  , 

nve  bones,  upon  which  the  fingers  are  founded.  They 
are  big  ftrong  bones,  brought  clofe  together  at  the  root, 
but  wider  above ;  for  the  lower  heads  are  fmall  and 
flat,  and  grouped  very  clofely  together,  to  meet  the 
carpal  bones.  But  they  fwell  out  at  their  upper  ends 
into  big  round  heads,  which  keep  the  bones  much  a- 
part  from  each  other.  Nothing  of  importance  can  be 
faid  concerning  the  individual  bones.  To  fpeak  of 
them  indvidually  is  a  mere  wafte  of  time.  We  may  ob-» 
ferve  of  the  metacarpal  bones  in  general,  i.  That  their 
lower  heads  being  fiat  and  fquared,  gives  them  a  firm 
implantation  upon  their  centre  or  nuclaeus,  the  car- 
pus; and  they  have  fcarcely  any  freer  motion  upon  the 
carpal  bones,  than  the  carpal  bones  have  upon  each 
other.  2.  That  their  lower  heads  being  larger,  keeps 
the  bones  apart  from  each  other ;  and  in  the  interfti- 
ces  between  them  lie  the  interofleous  mufcles.  3.  That 
their  divergence  regulates  the  radiated  or  fpreading 
form  of  the  fingers,  and  gives  them  free  play.  And, 
4.  That  they  ftill  preferve  the  arched  form  of  the  car- 
pal bones,  being,  with  the  carpal  bones,  convex  out- 
wardly, and  concave  inwardly,  to  form  the  hollow  of 
the  hand;  and  though  they  have  little  motion  of  flexion 
or  extenfion,  they  bend  towards  a  centre,  fo  as  to 
approach  each  other,  increafing  the  hollownefs  of  the 
hand,  to  form  what  is  called  Diogenes's  cup.  It  is  far- 
ther neceflary  to  obferve,  into  how  fmall  a  fpace  the 
carpal  bones  are  compreflTed,  how  great  a  fliare  of 
the  hand  the  metacarpal  bones  form,  and  how  far 
down  they  go  into  the  hollow  of  the  hand.  For  I 
have  feen  a  furgeon,  who,  not  having  the  feiallefl;  fuf- 
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picion  that  their  lower  ends  were  fo  near  the  wrlft  as  Plate 
they  really  are,  has,  in  place  of  cutting  the  bone  neat- 
ly in  its  articulation  with  the  carpus,  broken  it,  or  tri- 
ed to  cut  it  acrofs  in  the  middle. 

FINGERS.— We  commonly  fay,  that  there  are  five 
metacarpal  bones  ;  in  which  reckoning  we  count  the 
thumb  with  the  reft  :  but  what  is  called  the  metacar- 
pal of  the  thumb  is  properly  the  firft  phalanx,  or  the 
Hrfl:  proper  bone  of  the  thumb  ;  fo  that  the  thumb, 
regularly  defcribed,  has,  like  the  other  fingers,  three 
joints. 

THUMB.—The  firft  bone  of  the  thumb  refembles 
the  metacarpal  bones  in  fize  and  ftrength,  but  it  differs  - 
widely  in  being  fet  upon  the  carpus,  with  a  large  and 
round  head  ;  in  being  fet  off  from  the  fine  of  the  other 
fingers,  ftahding  out  on  one  fide,  and  direftly  oppofed 
to  them,  it  rolls  widely  and  freely,  hke  other  ball  and 
focket  joints  :  it  is  oppofed  to  the  other  fingers  in 
grafping,  and,  from  its  very  fuperior  ftrength,  the 
thumb  is  named  Polex,  from  polere. 

The  FINGERS  have  each  of  them  three  bones  :  i .  The  . 
firft  bone  is  articulated  with  the  metacarpal  bones  by 
a  ball  and  focket ;  the  focket,  or  hollow  on  the  lower 
part  of  the  firft  finger  bone,  being  fet  down  upon  the 
large  round  head  of  the  metacarpal  bone.  2.  The 
fecond  and  third  joints  of  the  fingers  are  gradually 
fmaller,  and  though  their  forms  do  a  good  deal  se- 
femble  the  firft  joint,  they  are  quite  limited  in  their 
motions  ;  have  no  rolling  ;  are  as  ftridly  hinge  joints 
as  the  knee  or  ancle  are.  3.  Here,  as  in  other 
hinge  joints,  the  capfule'-is  fo  particularly  ftrong  at 
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Plate  XII.  the  fides,  as  to  be  named  lateral  ligaments.  When 
thefe  lateral  ligaments  are  burft  or  cut,  the  finger 
turns  in  any  diredlion  ;  fo  that  the  motions  of  the  fin- 
gers are  limited  rather  by  their  lateral  ligaments,  than 
by  any  thing  peculiar  in  the  forms  of  the  bones. 
4.  The  face  of  each  finger  bone  is  grooved,  fo  that 
the  tendons,  pafling  in  the  palm  of  the  hand,  run  up- 
wards along  this  groove  or  flatnefs  of  the  fingers ;  and 
from  either  edge  of  this  flatnefs,  there  rifes  a  ligament 
of  a  bridge-like  form,  which  covers  the  tendons  like 
a  Iheath,  and  converts  the  groove  into  a  complete 
canal.  5.  The  laft  joint  or  phalanx  of  each  finger  is 
flattened,  rough,  and  drawn  fmaller  gradually  towards 
the  point  of  the  finger ;  and  it  is  to  this  roughnefs 
that  the  flcin  and  nail  adhere  at  the  point. 
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CHAP.  I. 

MUSCLES  OF  THE  FACE,  EYE,  AND  EAR. 
I.  MUSCLES  OF  THE  FACE. 

I.  The  occipito  frontalis  is  a  broad  and  thin  muf-  Plate  i, 

I. 

cular  expanfion,  which  covers  all  the  upper  part  of 
the  cranium.   It  conlifts  of  two  bellies,  with  an  inter- 
mediate flieet  of  flat  tendon.    The  one  belly  covers 
the  occiput,  the  other  covers  the  forehead,  and  the 
tendinous  expanfion  covers  all  the  upper  part  of  the 
head ;  by  which  it  has  happened  that  the  moll  eminent 
anatomifts,  as  Cowper  (p.  29.)  have  mifnamed  its 
tendon,  pericranium  ;  many  have  reckoned  it  two  dif- 
tinft  mufcles,  viz.  the  occipital  and  frontal,  wliile 
others  (becaufe  of  a  fort  of  rapha,  or  line  of  divifion  in, 
the  middle  of  each  bellyj,  have  defcribed  four  muf- 
cles,  viz.  two  frontal,  and  two  occipital  mufcles.  But 
it  is  truly  a  double  bellied  mufcle ;  and  the  broad 
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Plate  I.   thin  tendon,  which  belongs  equally  to  both  bellies, 
*■      hes  above  the  true  pericranium,  and  Aides  upon  it. 
The  mufele  is  therefore  named,  with  ftrid  propriety, 
occipito-frontalis,  fometirnes  epicranieus,  fometimes 

BIVENTER,  or  DIGASTRICUS  CAPITIS. 

Origin.— The  occipital  portion  is  the  fixed  point 
of  this  mufele  arifing  from  the  upper  ridge  of  the  oc- 
cipital bone,  and  covering  the  back  part  of  the  head, 
from  the  maftoid  procefs  of  one  fide,  round  to  that  on 
the  oppofite  fide  of  the  head.  And  by  the  perpendi- 
cular ridge  of  the  occiput,  it  is  marked  with  a  flight 
divifion  in  the  middle. 

Insertion.— The  fore  belly  of  the  mufele  which 
covers  the  forehead,  is  fixed  more  into  the  fkin  and 
eye-brows  than  into  the  bone  :  it  is  flightly  attached 
to  the  bone,  near  the  inner  end  of  the  orbitary  ridge, 
and  efpecially  about  the  inner  corner  of  the  eye,  and 
the  root  of  the  nofe,  by  a  fmaller  and  acute  pointed 
procefs ;  but  ftill  its  chief  attachment  is  to  the  eye-hds 
and  fkin. 

The  TENDON  or  thin  membraneous  expanfion  which 
joins  the  two  bellies,  is  exceedingly  thin:  it  has  on  its 
inner  fide,  much  loofe  cellular  fubftance,  by  which, 
though  attached  to  the  true  pericranium,  it  Hides  ea- 
fily  and  fmoothly  upon  it ;  but  its  outer  furface  is  fo 
firmly  attached  to  the  fkin,  and  its  fore  belly  adheres 
fo  firmly  to  the  eyc-brows,  that  it  is  very  difficult  to 
dififeft  it  clean  and  fair.  ' 

I  cohfider  the  occipital  belly  as  the  fixed  point, 
having  a  firm  origin  from  the  ridge  of  the  bone ;  its 
frontal  belly  has  the  loofe  end  attached,  not  to  the  os 
frontis,  but  to  the  eye-brow  and  fK-in,  and  its  office, 

that 
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that  of  raifing  the  eye-brows,  wrinkling  the  forehead,  Plate  r. 
and  corrugating  the  whole  of  the  hairy  fcalp,  hke  that 
mufcle  under  the  fldns  of  animals,  which  flirinks 
when  they  are  cold  or  rudely  touched,  and  by  which 
they  fhake  off  flies  or  infecls.  But  it  is  a  mufcle  more 
employed  in  expreffing  paffions,  than  in  performing 
ufeful  motions,  and  it  is  often  fo  thin,  as  hardly  to  be 
perceived.  In  fome  it  is  entirely  awanting,  and  many 
who  have  the  mufcle,  have  no  command  nor  power 
pver  it. 

There  is  a  fmall,  neat,  and  pointed  flip  of  the  occipito 
frontalis,  which  goes  down  with  a  peak  towards  the 
nofe,  and  is  inferted  into  the  fmall  nafal  bone.  This 
procefs,  being  much  below  the  end  of  the  eye-brow, 
muft  pull  it  downwards  ;  fo  that  while  the  great  muf- 
cle raifes  the  eye-brow  and  {kin  of  the  forehead,  this 
fmall  nafal  flip  pulls  the  eye-brow  downwards  again, 
reftorin^  it  to  its  place,  and  fmoothing  the  flcin.  It 
may  be  confidered  as  the  antagonifl:  of  the  great  oc- 
cipital and  frontal  bellies,  and  might  almofl;  be  de- 
fcribed  as  a  diftin6t  mufcle. 

II.  The  coRRUGATOR  supERCiLii  IS  another  flip  which 
might  be  fairly  enough  referred,  like  this,  to  the  occi- 
pital mufcle ;  but  being  in  many  fubjedls  particularly 
Itrong,  it  is  befl;  defcribed  as  diftindl.  The  lower  end 
of  the  nafal  flip  of  the  occipito  frontis  is  fixed  to  the 
nafal  bone.  The  lower  end  of  the  little  flip,  the  cor- 
rugator  fupercihi,  is  fixed  into  the  internal  angular  pro-  ' 
cefs  ;  and  from  the  inner  angle  of  the  eye,  the  fibres 
fweep  round  the  edge  of  the  orbit,  and  going  obhque- 
ly  upwards  and  outwards,  are  fo  mixed  with  the  fibres 
®f  the  frontal  mufcle,  and  of  the  orbicularis  oculi, 
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Wate  I.  where  thefe  two  touch  each,  other,  that  it  is  doubtful 
to  which  of  thefe  greater  mufcles  this  httle  one  might 
be  mod  properly  referred.  So  this  flip  of  oblique  fi- 
bres, rifing  from  the  inner  angle  of  the  eye,  and  being 
fixed  into  the  eye-brow,  alfo  antagonizes  the  occipito 
frontalis,  and  drawing  the  eye-brows  together,  and 
wrinkling  the  fpace  betwixt  them,  is  very  rightly  na- 
med CORRUGATOR  SUPERCILII. 

3-        III.Orbicularisoculi,  or  PALPEBRARUM,  is  a  neat  and 
regular  mufcle,  furrounding  the  eye,  and  covering  the 
eye-lids  in  a  circular  form.    It  is  exceedingly  fiat  and 
thin  ;  is  about  an  inch  in  breadth ;  lies  immediately 
under  the  Ikin  of  the  eye-lids,  and  is  immediately  at- 
tached to  them,  and  but  little  conneded  with  the  bone. 
It  has  one  fmall  tendon  in  the  inner  corner  of  the  eye, 
which  is  both  its  origin  and  infertionj  for  it  begins 
and  ends  in  it.     This  fmall  tendon,  is  eafily  felt 
through  the  fldn  in  the  inner  corner  of  the  eye.    It  a- 
rifes  by  a  little  white  knot  from  the  nafal  procefs  of  the 
upper  jaw-bone.    Its  fibres  immediately  become  muf- 
cular,and  fpread  out  thin  over  the  upper  eye.lid.  They 
pafs  over  it  to  the  outer  corner  of  the  eye,  w^here  they 
crofs  a  Httle,  and  having  covered  juft  the  edge  of  the 
temple  with  their  thin  expanded  fibres,  they  return 
in  a  circular  form  round  by  the  lower  eye-hd  to  the 
point  from  whence  they  ha4  fet  out.    This  is,  in  all  its 
qourfe,  a  very  thin  mufcular  expanfion,  with  regular 
orbicular  fibres.    It  is  rather  a  httle  broader  over  the 
lower  eye-hd,  extends  itfelf  a  little  upon  the  face  be- 
yond the  brim  of  the  focket,  both  at  the  temple,  and 
upon  the  cheek  ;  and  its  fibres  crofs  each  other  a  ht- 
tle at  the  outer  angle  3  fo  that  fome,  underftanding  this 
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•  croffin-Q:  as  a  meeting  of  fibres  from  the  upper  and  from  riate  I. 
the  lower  mufcle,  have  defcribed  it  as  two  femicircular 
mufcles.  And  thofe  fibres  which  are  next  to  the  tar- 
fus  or  cartilaginous  circle  of  the  eye-lids,  were  diftin- 
guifhed  by  Riolan,  under  the  title  of  musculus  ciliaris 
Our  name  expreffes  the  common  opinion,  that  it  is  a 
'circular  mufcle,  whofe  chief  point  or  fulcrum  is  in  the 
inner  corner  of  the  eye,  and  which  ferves  as  a  fphinder 
for  doling  the  eye.  It  fqueezes  with  fpafraodic  vio- 
lence, when  the  eye  is  injured,  as  by  dull;.  And  by  its 
drawing  down  the  eye-lids  fo  firmly,  it  preffes  up  the 
ball  of  the  eye  hard  into  the  focket,  and  forces,  the  la- 
chrymal gland  that  is  within  the  focket,  fo  as  to  pro- 
cure a  flow  of  tears.  Perhaps  the  corrugator  fuperci- 
lii  belongs  ftridly  to  this  mufcle,  fince  its  fibres  follow 
the  fame  courfe. 

IV.  Levator  palpebr^  supERioRis.—This  fmall  muf-  -f. 
cle  arifes  deep  within  the  focket,  from  the  margin  of 
that  hole  which  gives  paflage  to  the  optic  nerve.  It 
begins  by  a  fmall  flat  tendon  in  the  bottom  of  the  op- 
tic cavity,  becomes  gradually  broader  as  it  goes  over 
the  eye-ball ;  it  ends  in  the  eye-lid,  by  a  broad  expan- 
fion  of  mufcular  fibres,  which  finally  terminate  in  a 
fliort  flat  tendon.  It  lies  under  the  orbicularis  palpe- 
brae,  is  inferted  into  the  whole  length  of  the  cartilage 
of  the  tarfus,  and  raifes  and  opens  the  upper  eye-lid. 
And  the  divifion  of  the  orbicularis  oculi  into  two,  by 
the  older  anatomifts,  was  a  confequence  of  their  not 
knowing  of  the  true  levator  palpebrje,  and  their  not 
being  able  to  defcribc  any  mufcle  by  Vv'hich  the  upper 
eye-Ud  could  be  raifed,  except  the  upper  half  of  the  or- 
bicularis* 
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The  occipito  frontahs,  but  efpecially  its  occipital 
belly,  raifes  the  eye-brows;  the  pointed  flip  of  the 
fame  mufcle  pulls  them  downwards ;  the  corrugator 
pulls  them  diredly  inwards,  and  knits  the  brows; 
the  levator  palpebrse  opens  the  eye  lid,  and  the  or- 
bicularis ocuH  clofes  the  eye.  Whether  certain  fibres 
from  the  platifma-myoides,  (a  thin  flat  mufcle  which 
mounts  from  the  neck,  over  the  cheek,)  may  not  pull 
down  the  lower  eye-lid,  or  whether  fome  ftragghng 
fibres,  arifing  from  the  zygoma,  may  not  have  the 
appearance  of  a  depreflbr  of  the  lower  eye-hd,  it  is 
not  neceflary  to  determine,  fince  there  is  no  regularly 
appointed  mufcle,  and  the  low'er  eye-hd  is  almofl: 
immovable,  at  leaft  in  man. 

MUSCLES  OF  THE  NOSE  AND  MOUTH. 

V.  Levator  labii  superioris  and  al^  nasi,  Cowper 
defcribes  the  levator  labii  fuperioris  as  an  irregular  pro- 
duaion  of  the  frontalis,  extending  along  the  noflrils. 
But  it  is  a  neat  and  delicate  mufcle,  which  arifes,  by 
a  fmall  double  tendon,  from  the  nafal  procefs  of  the 
upper  jaw  bone,  clofe  by  the  tendon  of  the  orbicu- 
laris ocuh.  It  is  one  little  fafciculus  of  mufcular 
fibres  above  ;  but  as  it  approaches  the  nofe,  it  fpreads 
out  broader,  dividing  into  two  fmall  fafcicuh,  one  of 
which  is  implanted  into  the  wing  or  cartilage  of  the 
nofe,  and  the  other,  palling  the  angle  of  the  nofe, 
goes  to  the  upper  hp  :  Thus  it  is  pyramidal  with  its 
bafe  downwards,  and  was  named  pyramidahs  by  Ca- 
ferius,  Winflow  and  others.  It  is  called  by  Cowper 
dilator  al^  nafi ;  it  raifes  the  upper  lip,  and  fpreads 
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the  noftrils  wide,  as  is  obferved  in  a  paroxyfm  of  rage,^ 
or  in  afthmatics.  - 

VI.  The  levator  labii  fuperioris  proprius,  is  diftin- 
guifhed  by  the  name  of  levator  proprius,  becaufe  there 
are  two  others ;  one  belonging  to  the  angle  of  the 
mouth,  and  confequently  to  both  hps ;  and  one  com- 
mon to  the  lip  and  noftril. 

The  levator  proprius  is  often  named  mufculus  in- 
civus,  becaufe  it  arifes  from  the  upper  jaw,  juft  above 
the  incifores,  or  cutting  teeth,  and  confequently  juft 
under  the  edge  of  the  orbit :  it  is  broad  at  its  origin  ; 
it  lies  flat,  and  runs  downwards,  and  obliquely  inwards, 
to  the  middle  of  the  lip,  till  it  meets  its  fellow  juft  in 
the  filtrum  *.  It  pulls  the  upper  hp  and  the  feptum 
of  the  nofe  direftly  upwards. 

VII.  The  LEVATOR  ANOULI  ORIS,  is  Called  alfo  leva- 
tor COMMUNIS  LABioRUM,  bccaufc  it  Operates  equally  on 
both  hps.  It  is  named  Cx\ninus  ;  for  as  the  laft  named 
mufcle  rifes  from  the  upper  jaw  bone  above  the  in- 
cifores or  cutting  teeth,  this  arifes  above  the  canini 
or  dog  teeth,  or  above  the  ^rft  grinder,  by  a  very 
Ihort  double  tendon.  The  exa6l  place  of  its  origin  is 
halfway  betwixt  the  firft  grinder  and  the  infra  orbitary 
hole  :  it  is  mixed  with  the  orbicularis  oris,  at  the  cor- 
ner of  the  mouth,  fo  that  it  raifes  the  angle  of  the 
mouth  upwards. 

Vill.  The  zYGOMATicus  MAjoft.  has  nearly  the  fame 
direftion  and  ufe  with  this  one  :  for  it  arifes  from  the 
cheek  bone  near  the  zygomatic  future ;  runs  down- 
wards 

*  The  filtrum  is  the  fuperficlal  gutter  along  the  upper  lip  from 
the  partition  of  the  nofe  to  the  tip  of  the  llp^ 


198 


Muscles  of  the 


Plate  I.  wards  and  inwards  to  the  corner  of  the  mouth  ;  is  11 
long  and  flender  mufcle,  which  ends  by  mixing  its 
fibres  with  the  orbicularis  oris  and  the  depreflbr  of 
the  Hp. 

IX.  The  zYGOMATicus  MINOR  arifcs  a  Httle  higher 
upon  the  cheek  bone,  but  nearer  the  nofe  ;  it  is  much 
llenderer  than  the  laft,  and  is  often  awanting. 

It  is  the  zygomatic  mufcle  that  marks  the  face  with 
that  hne  which  extends  from  the  cheek  bone\  to  the 
comer  of  the  mouth,  and  which  is  fo  ftrong  in  many. 
The  zygomatic  mufcles  pull  the  angles  of  the  mouth 
upwards  as  in  laughter,  or  diftort  the  mouth  ;  whence 
the  zygomatic  mufcle  has  gotten  the  name  of  diftortor 
oris ;  and  the  ftrong  adion  of  the  mufcle  is  particu- 
larly feen  in  laughter,  rage,  grinning. 
10.  X.  Buccinator.  The  buccinator  was  long  thought 
to  be  a  mufcle  of  the  lower  jaw,  arifing  from  the  up- 
per alveoli,  and  inferted  into  the  lower  alveoh  to 
pull  the  jaw  upwards;  but  its  origin  and  infertion, 
and  the  diredlion  of  its  fibres,  are  quite  the  reverfe 
of  this.  For  this  large  flat  mufcle,  which  fonns,  in  a 
manner,  the  walls  of  the  cheek,  arifes  chiefly  from  the 
coronoid  procefs  of  the  lower  jaw  bone,  and  partly  al- 
fo  from  the  end  of  the  alveoli  or  focket  procefs  of  the 
upper  jaw,  clofe  by  the  pteregoid  procefs  of  the  phe- 
noid  bone  :  it  goes  forwards  with  dired  fibres  to  be 
implanted  into  the  corner  of  the  mouth  :  it  is  thin  and 
flat,  covers  in  the  mouth,  and  forms  the  walls  of  the 
cheek,  and  is  perforated  in  the  middle  of  the  cheek 
by  the  dud:  of  the,  parotid  gland.  Thefe  are  its  prin- 
cipal ufes :  That  it  flattens  the  cheek,  and  fo  aflifts  in 
fwallowing  liquids :  that  it  turns,  or  helps  to  turn,  the 
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morfel  in  the  mouth  while  chewing,  and  prevents  it 
getting  without  the  line  of  the  teeth  :  in  blowing 
wind  inilruments,  it  both  receives  and  expells  the 
wind  :  it  dilates  like  a  bag,  fo  as  to  receive  the  wind 
in  the  cheeks ;  and  it  contrails  upon  the  wind,  fo  as 
to  expel  the  wind,  and  to  fwell  the  note  :  In  blowing 
the  ftrong  wind  inftruments,  we  cannot  blow  from  the 
lungs,  for  it  ftrelTes  the  breathing,  but  referve  the  air 
in  the  mouth,  which  we  keep  continually  full ;  and 
from  this  it  is  named,  from  blowing  the  trumpet,  the 

BUCCINATOR, 

XI.  Depressor  anguli  oris — The  depreffor  anguli 
oris  is  a  neat  fmall  triangular  mufcle,  and  is  indeed 
very  commonly  named  musculus  triangularis  la- 
BioRUM,  from  its  fhape.    The  bafe  of  the  triangle  is 
at  the  line  of  the  lower  jaw,  where  the  mufcle  rifes 
with  a  fat  flefliy  head  about  an  mch  in  breadth.  It 
grows  fmaller  gradually  as  it  rifes  towards  the  corner 
of  the  mouth,  where  it  is  implanted,  fmall  almoft  in 
a  point,  and  diredlly  oppolite  to  the  zygomatic  and 
levator  mufcles  ;  and  as  the  zygomatic  mufcle  makes 
a  line  from  the  cheek  down  to  the  angle  of  the 
mouth,  this  makes  a  line  from  the  chin  up  to  the 
corner  of  the  mouth.    It  is  chiefly  adlive  in  expref- 
fing'  the  pallions,  and  gives  form  to  the  chin  and 
mouth.    In  cheerful  motions,  as  laughter,  fmiling, 
&^c.,  the  zygomatics  and  levators  pull  the  angles  of 
the  mouth  upwards.    In  fear,  hatred,  revenge,  con- 
tempt, and  the  angry  palBons,  the  triangulares  pull 
the  corners  of  the  mouth  downwards ;  and,  at  the 
place  where  thefe  meet,  there  is  formed  a  fort  of  rif- 
ing  at  the  angle  of  the  mouth :  for  a  great  many 
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fiate  I.  tendons  are  crowded  into  this  one  point ;  the  zygo^ 
matic,  levator,  deprelTor,  and  orbicularis  oris  mufcles 
meeting  and  crofling  each  other  at  this  place. 

XII.  The  DEPRESSOR  LABii  iNFERioRis  is  a  fmall  muf- 
cle,  the  difcovery  of  which  Cowper  claims  for  him- 
felf.  It  is  a  fmall  mufcle,  lying  on  each  fide  of  the 
chin,  which,  with  its  fellow,  refembles  very  much 
the  levators  of  the  upper  hp.  The  deprelTor  labii 
inferioris,  arifes  on  each  fide  of  the  chin,  from  the 
lower  jaw  bone,  under  the  line  of  the  triangular 
mufcle.  It  goes  obliquely  upwards  and  inwards,  till 
it  meets  its  fellow  in  the  middle  of  the  lip  ;  and  where 
the  mufcleg  of  the  oppofite  fide  meet,  there  is  a  little 
filtrum  or  furrow  on  the  lower  lip,  as  on  the  upper 
one.  It  mixes  its  fibres  with  the  orbicularis,  and  its 
ufe  is  to  pull  the  lip  downwards :  each  mufcle  is  of  a 
fquare  form,  and  thence  has  been  often  named  qua- 
DRATUS  GEN^,  the  fquarc  mufcle  of  the  chin. 
13.  XIII.  The  ORBICULARIS  ORIS,  or  mufcle  round  the 
mouth,  is  often  named  constrictor  oris,  sphincter, 
or  oscuLATOR.  It  is  very  regular ;  it  is  an  inch  in 
breadth,  and  confl:itutes  the  thicknefs  of  the  lips : 
it  hes  in  the  red  part  of  the  lips,  and  is  of  a  circular 
form,  furrounding  the  mouth  after  the  fame  manner, 
that  the  orbicularis  oculi  encircles  the  eye.  We  fee  a 
degree  of  crofl&ng  in  the  fibres,  at  the  angles  of  the 
mouth,  whence  it  has  been  confidered  by  many,  not 
as  a  circular  mufcle,  but  as  one  confifting  of  two  fe- 
micircular  mufcles,  the  semi  orbicularis  fuperior,  and 
SEMI  orbicularis  INFERIOR.  Its  fixed  points  are  the 
two  angles  of  the  mouth ;  at  that  fwelling  which  is 
formed  by  the  union  of  the  zygomatic,  triangular,  and 
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Other  tnufcles  ;  And  its  chief  ufe  is  to  contradl  the  Plate  i, 
mouth,  and  antagonize  the  other  mufcles  which  I  have 
juft  defcribed.  Often  a  fmall  flip  runs  up  from  the 
middle  of  the  upper  lip,  to  the  tip  of  the  nofe  ;  it  is 
the  NASALis  LABiBSUPERiORisof  Albinus ;  it  lies  exadlly 
in  the  fiirrow  of  the  filtrum,  and  is  occafionally  a  le- 
vator of  the  upper  lip,  or  a  deprelTor  of  the  tip  of  the 
nofe. 

Thefe  mufcles  of  the  nofe  and  lips,  are  not  ufeful 
merely  in  expreffing  the  paflions ;  that  is  but  a  fe- 
condary  and  accidental  ufe,  while  their  great  6ffice  is 
to  perform  thofe  continual  movements,  which  breath- 
ving,  fpeaking,  chewing,  fwallowing,  require.  There 
are  mufcles  for  opening  the  mouth  in  various  direc- 
tions, which  are  all  antagonized  by  this  one,  the  or- 
bicularis oris.    The  levator  labii  fuperioris,  and  the 
depreflbr  labii  inferioris,  feparate  the  lips,  and  open 
the  mouth.    The  levator  anguli  oris,  along  with  the 
■  zygomatic  mufcles,  raifes  the  cheek,  and  dilates  the 
corners  of  the  mouth.    The  buccinator  pulls  the  cor- 
ner of  the  mouth  diredly  backwards,  opening  the 
mouthi    The  angularis  oris  alfo  dilates  the  mouth, 
pulls  the  angles  of  the  mouth  downwards  and  back- 
wards, and  forms  it  into  a  circle,  if  the  others  acl  at 
the  fame  time  ;  but  the  orbicularis  oris  is  the  largeft 
and  ftrongeft  (formed  as  it  were,  by  the  fibres  of  all 
thefe,  taking  A  new  diredlion,  and  turning  round  the 
lips),  fhuts  the  mouth,  and  antagonizes  them  all :  -and 
from  an  opening  as  wide  as  the  mouth  can  require, 
fhuts  the  mouth  at  pleafure,  fo  clofely,  as  to  retain  the 
very  breath  againft  all  the  force  of  the  lungs.    It  is 
the  true  antagonift  of  all  the  other  mufcles,  and  they 
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«ite  I.  and  the  orbicularis,  mutually  read  on  each  other,  ii\ 
alternately  opening  and  clofing  the  mouth.  This 
phenomenon  of  the  orbicularis  mufcle,  dilating  to 
fuch  a  widenefs,  and  in  an  inftant  clofmg  the  mouth 
again,  with  fuch  perfeft  accuracy,  as  to  retain  the 
breath,  puts  to  nought  all  the  vain  calculations  a- 
bout  the  contraaion  of  mufcles,  as  that  they  can  con- 
trad  no  more  than  one  third  of  their  length ;  for 
here  is  an  infinite  contradion,  fuch  as  no  procefs  can, 
meafure.    It  is  a  paralyfis  of  thefe  mufcles,  that  fo  of- 
ten occafions  a  hideous  diftortion  of  the  face  ;  for  when 
the  one  fide  of  the  body  falls  into  palfy,  the  mufcles 
of  one  checlc,  ceafe  lo  ad ;  tl-e  mufcles  of  the  other 
cheek  continue  to  ad  with  their  ufual  degree  of 
power.  This  contradion  of  the  mufcles  of  one  cheek, 
excites  alfo  the  orbicularis  oris  to  ad,  and  fo  the  mouth 
is  purfed  up,  and  the  lips  and  angles  of  the  mouth, 
are  drawn  towards  one  fide. 

There  are  fome  fmaller  mufcles,  which  lying  under 
thefe,  could  not  be  defcribed  without  danger  of  con- 
fufion  ;  as — 

»4'  XIV.  The  DEPRESSOR  LABII  SUPERIORIS  and  ALJE.  NASI, 

which  is  very  fmall,  and  lies  concealed  under  the  other 
mufcles.  It  rifes  from  the  gum  or  focket  of  the  fore 
teeth,  and  thence  is  named  by  Winflow,  incifivus  me- 
dius.  It  goes  into  the  rifing  of  the  nofe,  and  pulls  it, 
and  of  courfe  the  upper  lip,  down,  aod  is  named  by 
Albinus  and  Cowper,  conftridor  vel  comprefTor  alae 

15:       XV.  The  CONSTRICTOR  NASI,  orcuui^'fe  of  the  nofe, 
■  is  a  fmall  fcattered  bundle  of  mufcular  fibres,  which. 

eroffes  the  wings,  and  goes  to  the  very  point  of  the 

nofe  ; 
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nofe ;  for  one  arifes  from  the  wing  of  the  nofe  on  each  Plate 
fide,  and  meets  its  fellow  in  the  middle  ridge,  where 
both  are  fixed  into  the  middle  cartilage,  or  into  the 
lower  point,  of  the  nasal  bones;  meeting  with  the 
peak  of  the  frontal  mufclc,  or  its  fcattered  fibres. 
But  this  mufcle  is  fo  difficultly  found,  that  when  Cow- 
per  faw  it  diftindly  marked  in  Bidloes  12th  table,  he 
confidered  it  as  a  fidion,  having  fought  for  it  very 
carefully,  but  in  vain. 

And  XVI.  The  levator  menti,  which  arifes  from  i 
the  lower  jaw,  at  the  root  of  the  cutting  tooth,  has  been 
named  incisivus  inferior.  It  is  inferted.  into  the 
fkin,  on  the  very  centre  of  the  chin :  by  its  contrac- 
tion it  draws  the  centre  of  the  chin  into  a  dimple ; 
and  from  its^  moving  the  under  lip  at  the  fame  time, 
it  is  named  levator  labii  inferioris. 

MtJSCLES  OF  THE  EXTERNAL  EAR. 

Though  perhaps  not  one  of  ten  thoufand  has  the 
power  of  moving  the  outward  ear,  yet  there  are  ma- 
ny thin  and  fcattered  fibres  of  mufcles  about  the 
root  of  the  cartilage  of  the  ear,  to  which  we  cannot 
refufe  the  name  and  diftindion  of  mufcles ;  and  which 
ferve,  indeed,  to  indicate,  that  nature  had  intended  a 
degree  of  motion,  which,  perhaps  by  the  manner  of  co- 
vering the  heads  of  children,  we  may  have  lofl:.  But  in  a 
fev/,  thefe  fafciculi  of  fibres,  have  not  the  form  only, 
but  the  ufes  of  mufcles.  The  celebrated  Mr.  Mery, 
was  wont,  when  leduring  on  this  fubjed,  to  amufe  his 
pupils,  faying,  pleafantly,  "  that  in  one  thing,  he  fure- 
*•  ly  belonged  to  the  long  ear'd  tribe upon  which,  he 
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Plate  I.  moved  his  ears  very  rapidly,  backwards  and  fore- 
wards  *. 

XVII.  Superior  auris,  is  named  attollens,  becaufe  it 
lifts  the  ear  upwards :  it  is  a  very  thin,  flat,  expanfion, 
which  can  hardly  be  diftinguiHied  from  the  fafcia  of 
the  temporal  mufcle,  upon  which  it  lies ;  it  arifes 
broad  and  circular,  from  the  expanded  tendon  of  the 
occipito  frontalis,  and  is  inferted  narrow  into  the  root 
of  the  cartilaginous  tube  of  the  ear. 
i8.  XVIII.  Anterior  auris  is  a  very  delicate,  thin,  and 
narrow  expanfion,  ariiing  about  the  zygoma,  or  rather 
from  the  fafcia,  with  which  the  zygoma  is  covered  • 
it  is  implanted  round  the  cartilaginous  tube,  at  its 
root  f . 

15.  XIX.  The  posterior  auris  is  alfo  a  fmall  mufcle, 
very  delicate  and  thin ;  but  the  anterior  rifes  in  one 
fmall  and  narrow  flip  only,  while  this,  the  pofterior, 
rifes  commonly,  in  three  narrow  and  diftin6t  flips^ 
from  about  the  place  of  the  maftoid  procefs  f  ;  whence 
it  is  often  named  tricips  auris.  It  goes  directly  for- 
wards to  be  implanted  into  the  concha.    It  is  named 

RETRAHENS  AURIS  from  ItS  ofiice. 

But  there  are  flill  other  mufcles  enumerated,  which 
are  not  fof  moving  the  outward  ear  upon  the  head, 
but  for  moving,  or  rather  bending  the  individual  parts 
of  the  ear  upon  each  other.  Thofe  fibres,  which  are 
mifnamed  mufcles,  are  merely  mufcular  membranes, 

which 

*  Vide  Pqlfin,  who  wa?  his  pupil.    The  celebrated  Albinus^ 

qould  move  his  ears. 

f  We  feldom  find  an  anterior  Auris,  or  any  thing  different  fror^i 

the  anterior  fibres  of  the  attollens. 

^  Fibrte.  carnefe  tranfverfe,  a  nobis  dcfcriptse  Valsalva, 
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which  have  none  of  the  marks  nor  offices  of  true  muf-  Plate 
cles;  they  have  feldom  flefhy  fibres,  and  the  parts  up- 
on which  they  he  are  fixed.    Heifter  denies  them 
the  title  of  mufcles,  and  calls  them  mufcular  mem, 
branes  only. 

The  ring  and  other  bendings  of  the  outward  ear, 
are  called  helix  and  antihelix,  tragus  and  antitra- 
gus ;  and  this  determines  the  names  of  thefe  ambigu- 
ous fibres,  which  are  fometimes  found  lying  upon 
thefe  circlesof  the  outwardcartilage,  juft under  the fkin. 

XX.  The  lyiuscuLUS  helicis  major  lies  upon  the  up- 
per, or  fharp  point  of  the  helix,  or  outward  ring. 

XXI.  Helicis  minor  rifes  lower  than  the  former^ 
upon  the  fore  part  of  the  hehx. 

XXII.  The  TRAGicus  lying  upon  the  concha,  and 
Jlretching  to  the  tragus. 

XXIII.  The  ANTiTRAGicus  lies  in  the  antitragus. 

XXIV.  Andjlaftly,  There  is  the  transversus  auris 
of  Albinus. 

MUSCLES  OF  THE  EYE-BAUL. 

The  eye-ball  is  entirely  furrounded  by  mufcles, 
which  turn  it  in  all  diredtions.  There  is  one  mufcle 
on  either  fide,  one  above,  ^nd  one  below  ;  thefe  arife 
from  the  very  bottom  of  the  focket,  fpread  out  up- 
on the  ball  of  the  eye,  and  are  implanted  into  its  fore- 
part, where  the  expanfions  of  their  colourlefs  tendons 
form  what  is  called  the  white  of  the  eye.  Now,  thefe 
four  mufcles  being  diredly  above,  below,  and  on  ei- 
ther fide  of  the  eye,  are  called  the  redi,  or  fl;reight 
inufcles  j  for  their  pulling  is  from  the  bottom  of  the 

focket 
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Phtci.  focket.    But  there  are  other  two  mufcles  which  are 
named  the  obhque  mufcles,  becaufe  they  pull  from 
the  edges  of  the  focket,  and  turn  the  eye  obliquely  ; 
for  they  go  in  a  diredtion  exaftly  oppofite  to  the  refti. 
The  redi  come  diredly  forwards,  from  the  bottom  of 
the  orbit ;  thefe  go  obhquely  backwards,  from  the 
edge  of  the  orbit ;  one  rifes  from  the  lower  edge  of  the 
focket,  and  goes  backwards  under  the  eye-ball ;  the 
other  rifes  indeed,  along  with  the  redi,  in  the  bottom 
of  the  focket,  but  it  has  a  cartilaginous  pully  on  the 
very  edge  of  the  focket,  at  its  upper  part ;  and  its 
fmall  round  tendon  firft  runs  through  this  pully,  and 
then  turns  down  upon  the  eye,  and  goes  backwards ; 
fo  that  the  ftreight  mufcles, prefs  downthe  eye-ball  deep 
into  the  focket,  while  the  oblique  mufcles,  bring  the 
eye-ball  forwards,  pulling  it  outwards  from  the  focket. 
The  trueft  defcription  of  the  refti,  is  as  if  one  muf- 
cle,  fmce  their  only  variety  is  that  difference  of  place, 
which  is  eKprefled  by  the  name  of  each.    They  all 
agree  in  thefe  chief  circumftances,  that  they  arife  by 
flat,  but  fmall  tendons,  round  the  margin  of  the  optic 
hole,  arifmg  from  the  circle  of  that  hole,  or  rather 
from  the  periofteum  there  ;  and  there  being  one 
above,  one  below,  and  one  on  either  fide,  they  com- 
pletely furround  the  optic  nerve,  and  adhere  to  it. 
they  are  neat  and  dehcate  mufcles,  which  gradually 
expand  each  into  a  flefliy  belly,  which  furrounds  and 
covers  the  middle  of  the  ball  of  the  eye.    They  ftiU 
go  on  expanding,  till  they  at  laft  terminate,  each  in 
a  broad,  fiat,  and  very  white  tendon,  which  covers  all 
the  fore  part  of  the  eye,  up  to  the  circle  of  the  lucid 
cornea  or  window  j  and  their  white  and  fluning  ten- 
dons, 
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dons,  form  that  enamelled  like  part,  which  lies  behind  pi 
the  coloured  circle,  and  which  is  from  its  colour,  na- 
med the  white  of  the  eye,  or  the  tunica  albuginea, 
as  if  it  were  abfolutely  a  diftinft  coat. 

Now,  the  only  difference  in  thefe  ftreight  mufcles, 
is  in  refpea  of  length  ;  for  the  optic  nerve  enters  the 
eye,  not  regularly  in  the  centre,  but  a  little  towards 
the  inner  fide,  fo  that  the  redtus  internus,  or  mufcle 
neareft  the  nofe,  is  a  little  fhorter.  The  redlus  extern" 
nus,  or  mufcle  neareft  to  the  temple,  is  a  little  long- 
er :  But  the  redlus  fuperior,  and  the  redus  inferior 
are  of  equal  length.  The  ufes  of  thefe  mufcles  are 
exceedingly  plain. 

XXV.  The  RECTUS  superior,  hfting  the  eye  diredlly 
upwards,  is  named  the  musculus  attollens,  the  i.e- 
vator  oculi,  or  supereus,  as  expreffive  of  haughti- 
nefs  and  pride. 

XXVI.  And  the  rectus  inferior,  which  is  diredly 
oppofite  to  it,  is  named  deprimens  oculi  or  humilis, 
as  expreffmg  modefty  and  fubmiflion.  •. 

XXVII.  The  rectus  internus  is  called  adducens,  as 
carrying  the  eye  towards  the  nofe,  or  bibitorius,  be- 
caufe  it  diredls  the  eye  to  the  cup. 

And  (XXVllI.)  the  rectus  externus,  the  outer 
ftreight  mufcle,  as  it  turns  the  eye  away,  is  named  aB- 
DUCTOR  ocuLi,  Or  INDIGNABUNDUS,  cxprefling  anger  or 
fcorn.  Such  is  the  effedt.of  thefe  mufcles,  that  when 
they  adl  in  fucceflion,  they  roU  the  eye  ;  but  if  they 
adl  all  at  once,  the  power  of  each  is  balanced  by  the 
aftion  of  its  oppofite  mufcle,  and  the  eye  is  immov- 
ably fixed.  So  that  fometimes  in  our  operations, 
when  the  couching  needle  approaches  the  eye,  fear 
comes  upon  tjle  patient,  and-  the  eye  is  fixed  by  a 

convulfive 
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Plate  I.  convulfive  adlion,  more  firmly  than  it  could  be  by  the! 
inftruments,  or  by  the  finger;  fo  that  the  fpecu- 
lum  oculi  is  after  fuch  an  accident  of  no  ufe :  The 
eye  continues  fixed,  during  all  the  operation,  but  it 
is  fixed  in  a  mofl:  dangerous  way,  by  a  power  which 
we  cannot  controul,  and  which  fometimes,  when  our 
operation  is  for  extrafting  one  of  the  humours  only, 
fqueezes  out  the  whole. 
25-       XXIX.  The  oBLiQuus  superior  arifes  along  with  the 
refti  in  the  bottom  of  the  eye  above,  and  towards  the 
inner  fide,  directing  its  long  tendon  towards  the  inner 
angle  of  the  eye;  and  there  it  pafles  its  tendon  through 
that  pulley,  whofe  hollow  I  have  marked  in  defcrib- 
ing  the  os  frontis,  as  under  the  fupercihary  ridge,  and 
near  to  the  inner  corner  of  the  eye.    It  arifes  by  a 
frtiall  tendon,  like  one  of  the  redi ;  it  goes  over  the  up- 
per part  of  the  eye-ball,  a  long  and  flender  raufcle, 
whence  it  is  often  named  longissimus  oculi,  the  long- 
efl:  mufcle  of  the  eye.    It  forms  a  fmall  fmooth  round 
tendon,  which  pafles  through  the  ring  of  the  cartilagi- 
nous pulley,  which  is  in  the  margin  of  the  focket. 
The  pulley  is  above  the  eye,  and  projeds  farther  than 
the  moft  prominent  part  of  the  eye-ball,  fo  that  the 
tendon  returns  at  an  acute  angle,  and  bends  downwards- 
before  it  can  touch  the  eye-ball.    And  it  not  only  re- 
turns backwards  in  a  diredion  oppofite  to  the  redi 
jnufcles,  but  it  flips  flat  under  the  body  of  the  redus 
fuperior,  and  is  fpread  out  under  it  upon  the  middle, 
or  behind  the  middle  of  the  eye,  viz.  about  half  way 
betwixt  the  infertion  of  the  redus,  and  the  entrance 
of  the  optic  nerves. 
30.       XXX.  The  OBLIQUUS  inferior  is,  with  equal  proprie- 
ty, named  the  mufcuiiis  brcviflimus  oculi.    It  is  direcHy 

oppofite 
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.  ppoliLe  to  the  obliquus  fuperior,  in  form,  place,  oflice,  Piatei. 
:^c.  for  it  arifes  front  the  riafal  procefs  of  the  jaw  bone, 

n  the  lower  edge  of  the  orbit,  at  the  inner  corner  of 
the  eye  :  it  is  flioit,  flat,  and  broad,  with  a  ftrong 
iefhy  belly  :  it  goes  obliquely  backwards  and  out- 

vards,  lying  under  the  ball  of  the  eye  ;  and  it  is  infert- 
ed  broad  and  flat  into  the  ball,  exadly  oppofite  to  the 

nfertion  of  the  obliq;uus  fuperior  mufcle, 

Thefe  two  mufcles  roll  the  eye,  whence  they  are  na- 
med mufculi  circumagentes,  or  amatorii.  But  they 
have  flill  another  important  office,  viz.  fupporting  the 
-ye-ball,  for  the  operation  of  its  ftraight  mufcles  ;  for 
when  thefe  (the  obhqui)  ad,  they  pull  the  eye  for- 

vards,  the  fl:raight  mufcles  refifl:,  and  the  infertion  of 

he  oblique  mufcles  at  the  middle  of  the  eye-ball  be- 
comes, as  it  were,  a;  fixed  point,  a  centre  or  axis  round 
which  the  eye-ball  turnfs  under  the  operation  of  thfe 
recti  mufcles.  The  conjoined  effect  of  the  obliquis 
mufcles  is  to  bring  the  eye-tall  forwards  from  the  fock- 
et,  as  iri  draining  the  eye  to  fee  fome  diftant  point. 
The  particular  efled  of  the  upper  oblique  mufcle  is 
ftot  to  bring  the  eye  forward,  but  to  roll  the  eye  fo  as 
to  turn  the  pupil  downfwards,  arrd  towards  the  nofe. 
And  the  particular  effed  of  the  lower  obhque  mufcle 
is  to  reverfe  this  action,  to  turn  the  eye  again  upon  it3 
aitis,  and  to  d'lveO.  the  pupil  upwards  and  outwards  5 
but  the  fucceffive  anions  of  all  thefe  mufeles  move  the 
eye  in  circles,  with  gradations  fo  feXquifitely  fmall,  and 
with  fuch  curious  eombinations  as  cannot  be  explain- 
ed hy  words. 
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MUSCLES  OF  THE  LOWER  JAW. 

Plate  L  The  low6r  jaw  requires  mufcles  of  great  power  to 
grind  the  food;  and  accordingly  it  is  pulled  upwards  by 
the  ftrong  temporal,  mafleter,  and  pteregoid  mufcles ; 
but  in  moving  downwards,  the  jaw  almoft  falls  by  its 
own  weight,  and  having  little  refiftence  to  overcome, 
any  regular  appointment  of  mufcles  for  pulling  down 
the  jaw,  is  fo  little  needed,  that  it  is  pulled  downwtlrds 
by  mufcles  of  fuch  ambiguous  office,  that  they  are  e- 
qually  employed  in  raifing  the  throat,  or  pulling  down 
the  jaw,  fo  that  we  hardly  can  determine  to  which 
they  belong ;  for  the  chief  mufcles  of  the  throat,  com- 
ing from  the  lower  jaw,  muft,  when  the  jaw  is  fixed, 
pull  up  the  throat,  or,  when  the  throat  is  fixed,  de- 
prefs  the  jaw. 

^0.  XXX.  The  TEMPORAL  MUSCLE  IS  the  great  mufcle  of 
the  jaw.  It  arifes  from  all  the  flat  fide  of  the  parietal 
bone,  and  from  the  fphenoid  temporal  and  frontal 
bones,  jn  that  hollow  behiqd  the  eye,  where  they  meet 
to  form  the  fquamous  future.    It  arifes  alfo  from  the 

inner 
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inner  furface  of  that  ftrong  tendinous  membrane  which  Piate  i. 
is  extended  from  the  jugum  to  the  femicircular  ridge 
of  the  parietal  bone.  The  fibres  are  bundled  together 
and  prefled  into  a  fmall  compafs,  fo  that  they  may 
.^paf^  under  the  jugum  :  there  they  take  a  new  hold  up- 
on the  inner  furface  of  the  jugum  ;  the  mufcle  is  of 
courfe  pyramidal,  its  rays  converging  towards  the  ju- 
gum ;  its  mufcular  fibres  are  intermixed  with  flrong 
tendinous  ones  ;  it  is  particularly  tendinous,  where  it 
pafles  under  the  jugum ;  and  it  has  both  fl:rength  and 
protedion  from  that  tendinous  plate  which  covers  it 
in  the  temple.  Its  infertibn  is  into  the  horn  of  the 
lower  jaw  bone ;  not  merely  into  the  lip  of  the  horn,  but 
embracing  it  all  round,  and  down  the  whole  length  of 
tile  procefs,  fo  as  to  take  the  firmeft  hold. 

XXXI.  The  MASSETERisafhort  thick  andflefliymuf-  si- 
de, which  gives  the  rounding  of  the  clieek,at  its  back 
part.    It  arifes  from  the  upper  jaw  bone,  at  the  back 

of  the  antrum,  and  under  the  cheek  bone,  and  from 
the  lower  edge  of  the  zygoma.  It  lies  upon  the  out- 
fide  of  the  coronoid  procefs,  covering  the  branch  of  the 
jaw  quite  down  to  its  angle.  It  is  particularly  fl;rong; 
has  many  mafly  bundles  of  flefli  interfperfed  with  ten-- 
dinous  fl:rings,  the  parotid  gland  lies  on  its  upper 
part,  and  the  du6l  of  the  gland  (as  it  crofles  the  cheek) 
lies  over  this  mufcle.  The  jaw  is  very  firmly  pulled 
up  by  thefe  two,  which  are  its  moft  powerful  mufcles  ; 
and  when  we  bite,  we  can  feel  the  temporal  mufcle 
fweUing  on  the  flat  part  of  the  temple,  and  this  the 
-mafleter  upon  the  back  part  of  the  cheek. 

XXXII.  XXXIII.  The  two  pteregoid  muscles  (of  32- 
which  there  are  four  in  all,  two  on  either  fide)  are  named 
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Plate  I.  from  their  origin  in  the  pteregoid  procelies  of  the  I'ptit 
32.    noid  bone.    The  pteregoideus  internus  is  that  oh': 
whichrifes  from  the  internal  or  flatter  pteregoid  proeel  , 
and  which  goes  downwards  and  outwards  to  the  ang] 
33-    of  the  jaw  on  its  infide.    The  pteregoideus  externi 
arifes  from  the  external  pteregoid  proc(?fs,  and  goes  not 
downwards,  but  almofl;  diredly  outwards,  and  is  im- 
planted high  in  the  jaw  bene,  juft  under  its  neck,  and 
connected  with  its  capfular  hggment.    Now  the  pte- 
regoideus internus  defceriding  to  be  fixed  to  the  angle 
of  the  jaw,  is  longer  and  bigger,  and  is  narned  ^»teregoi- 
deus  major.  The  internal  one  going  directly  acrofs,  and 
rather  backwards,  has  lefs  fpace  to  traverfe,  is  fhorter, 
and  is  named  pterigoideus  minor. 

The  jaw  is  moved  chiefly  by  thefe  mufcles,  the  tem- 
poralis adling  upon  the  coronoid  procefs ,  hke  a  lever, 
the  mafleter  adting  upon  the  angle,  and  before  it,  and 
the  pteregoideus  internus  balancing  it  within,  like 
an  internal  mafleter  fixed  to  the  infide  of  the  angle. 
All  thefe  pull  fl;rongly  upwards  for  biting,  holding,  and 
tearing  with  the  teeth ;  and  the  external  or  lefler  pte- 
regoid raufcle  going  from  within  outwards,  pulls  the 
jaw  from  fide  to  fide,  and  performs  ^1  the  motions  of 
chewing  and  grinding  (i.  e.)  of  rotation,  fo  far  as  the 
lower  jaw  poflefljbs  that  kind  of  motion.  . 


MUSCLES  OF  the  THROAT  AND  TONGUE. 

The  MUSCLES  of  the  throat  and  tongue  cannot  be 
underftood  without  a  previous  acquaintance  with  cer- 
tain cartilages  and  bones,  which  form  the  bafis  of  the 
throat  and  tongue,  and  the  centre  of  thofe  motions 
which  we  have  next  to  defcribe. 

The 
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The  OS  HYoiDES  is  a  fmall  bone  refembling  in  fliape  Plate  n. 
at  leaft  the  jaw  bone.    It  has  a  middle  thicker  part, 
named  its  bafis,  which  is  eafily  felt  outwardly  j  i^:  cor- 
refponds  in  place  with  the  chin,  and  is  diftinguifhed 
about  an  inch  below  the  chin,  th?  uppermoft  of  the 
hard  points  which  are  felt  in  the  forepart  of  the  throat. 
Next,  it  has  two  long  horn-like  procefles,  which  go 
backwards  along  the  fides  of  the  thrpat,  called  the 
cornua,  or  horns  of  the  os  hyoides,  and  which  are 
tied  by  a  long  ligarnent,  which  comes  down  from 
the  Ityloid  procefs  of  the  temporal  bone.    And,  laft- 
ly.  It  has  fmall  cartilaginous  pieces  or  joinings,  by 
which  the  horns  are  united  to  the  bafis;  and  often 
in  the  adult  this  joining  is  converted  into  bone. 
At  this  point  where  the  two  horns  go  backwards, 
like  the  legs  of  the  letter  V,  there  are  commonly  at 
the  griftly  part  of  the  os  hyoides^  two  fmaU.  perpen- 
dicular procelTes  which  ftand  up  from  the  joining  of 
the  horns  to  the  body,  and  thefe  are  named  the  ap- 
pendices of  the  os  hyoides  or  the  leffer  cornua. 

Now,  this  OS  hyoides  forrns  by  its  bafis  the  root  of 
the  tongue,  thence  it  is  ofteQ  named  the  bone  of  the 
tongue.  It  forqis  at  the  fame  time  the  upper  part  of 
the  trachea,  or  windpipe  ;  and  it  carries  upon  it  that 
cartilage  named  epiglottis,  which,  like  a  valve,  pre- 
vents any  thing  getting  down  into  the  windpipe.  Its 
horns  extend  along  the  fides  of  the  throat,  keeping  the 
openings  of  the  windpipe  and  gullet  extended,  as  we 
would  keep  a  bag  extended  by  two  fingers.  The  chief 
mufcles  of  the  tongue  and  of  the  windpipe  arife  from 
its  body  ;  the  chief  mufcles  of  the  gullet  arife  from 
its  horns,  and  efpecially  from  their  points;  it  receives 
the  chief  mufcles  which  either  raife  or  deprefs  the 
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Plate  ir.  throat ;  and  it  is  the  point  d'appui,  or  fulcrum  for  aH 
the  mufcles  of  the  throat  and  tongue,  and  the  centre 
of  all  their  motions.  It  is  the  centre  of  the  motions 
of  the  tongue,  for  it  is  the  origin  of  thefe  mufcles 
which  compofe  chiefly  the  bulk  of  the  tongue,  of  the 
motions  of  the  trachea  or  windpipe,  for  it  forms  at 
once  the  top  of  the  windpipe,  and  the  root  of  the 
tongue,  and  joins  them  together ;  of  the  motions  of 
the  pharynx  or  gullet,  for  its  horns  furround  the  upper 
part  of  the  gullet,  and  join  it  to  the  windpipe  ;  and  it 
forms  the  centre  for  all  the  motions  of  the  throat  in 
general :  for  mufcles  come  down  from  the  chin  to 
the  OS  hyoides,  to  move  the  whole  throat  upwards ; 
others  come  up  from  the  fternum,  to  move  the  throat 
downwards ;  others  come  obliquely  from  the  coracoid 
procefs  of  the  fhoulder  blade,  to  move  the  throat  back- 
wards, while  the  os  hyoides  ftill  continues  the  centre 
of  all  thefe  motions. 

The  LARYNX,  TRACHEA  or  WINDPIPE,  is  that  tube 
which  conveys  the  air  to  the  lungs ;  and  the  larynx  is 
the  head,  or  figured  part  of  that  tube  which  is  formed 
like  a  flute  for  the  modulation  of  the  voice,  and  con- 
fifts  of  cartilages,  that  it  may  Hand  firm  and  uncom- 
prefled,  either  by  the  paflage  of  the  food,  or  by  the 
weight  of  the  outward  air ;  and  that  it  might  refift  the 
contradion  of  the  furrounding  parts,  ferving  as  a  ful- 
crum for  them  in  the  motions  of  the  jaw,  tongue,  and 
gullet.  Its  cartilages  are,  firft,  the  scutiform,  or  thy- 
roid cartilage,  which  is  named  from  its  refemblance  to 
a  ftiield,  or  rather  it  is  like  the  flood-gates,  or  folding 
doors  of  a  canal,  the  meeting  of  the  two  fides  being  in 
the  middle  line  of  the  throat.  This  prominent  fine 
of  the  thyroid  cartilage  is  eafily  felt  in  the  middle  of 

the 
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the  throat,  is  about  an  inch  in  length,  and  makes  that  Plate  H.' 
tumour  which  is  called  the  poinum  Adami.  The  flat 
fides  of  the  thyroid  cartilage  form  the  fides  of  the  flute- 
part  of  the  trachea.  And  there  are  two  long  horns  at 
its  two  upper  corners,  which  rife  like  hooks  above  the 
line  of  the  cartilage,  and  are  joined  to  the  horns  of  the 
OS  hyoides,  and  two  fimilar,  but  Ihorter  hooks  below, 
by  which  it  embraces  the  cricoid  cartilage. 

The  CRICOID  CARTILAGE  is  next  to  the  thyroid,  and 
below  it ;  it  is  named  from  its  refemblance  to  a  ring  : 
It  is  indeed  like  a  ring  or  hoop,  but  it  is  not  a  hoop  e- 
qually  deep  in  all  its  parts,  it  is  lhallow  before,  where 
it  eeks  out  the  length  of  the  thyroid  cartilage,  and  is 
deeper  behind,  where  it  forms  the  back  of  this  flute- 
like top  of  the  trachea;  it  is  the  top  ring  of  the  tra- 
chea, and  the  lower  ring  of  the  larynx  or  flute  part  of 
the  windpipe.  And  upon  its  back,  or  deeper  part, 
are  feated  thofe  two  fmall  cartilages,  which  form  the . 
•  opening  for  the  breath. 

The  ARYTENOID  CARTILAGES  are  two  fmall  bodies,  of 
the  fize  of  peafe.  They  are  fooliflily  defcribed  with 
cornua  ridges  and  furfaces,  when  they  are  fo  fmall  that 
nothing  further  can  be  obferved  of  their  forms,  than 
that  they  are  fomewhat  conical ;  that  the  bafe  or  broad 
part  of  each  fits  down  upon  the  upper  edge  of  the  cri- 
coid cartilage  at  its  .back  ;  that  the  point  of  each  ftands 
diredly  upwards,  and  is  a  very  little  crooked,  or  hook- 
like ;  that  ftanding,  as  they  do,  a  httle  apart  from  each 
other,  they  form  together  an  opening  fomething  like 
the  fpout  of  a  ewer,  or  ftrouped  bafon,  whence  their 
name.  And  thefe  cartilages  being  covered  with  the 
common  membrane  of  the  throat,  which  is  thick,  and 
full  of  mucous  glands,  the  ojlening  gets  a  regular  ap- 
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iiate  II.  pearance  with  rounded  lips,  and  this  opening,  or  flit 
between  them,  which  is  fomething  hke  the  flit  for  the 
thill  in  the  top  of  a  counter,  and  which  flaunts  obhque- 
ly  downwards,  is  named  tile  rima  glottidis,  or  chink 
of  the  glottis ;  and  thefe  cartilages  being  fixed  on  the 
criceid  cartilage,  by  a  tegular  hinge,  they  form  the 
voice  by  their  nearnefs,  and  the  narrownefs  of  the  flit, 
and  modify  it  by  their  motions,  which  art  fo  exquilite- 
ly  minute,  that  fot  every  changing  of  the  note  (and 
there  are  fome  thoufand  gradations  in  the  coitipafs  of 
the  vo^ce),  they  move  in  a  proportioned  degree. 

Th^  EPIGLOTTIS  is  a  fifth  cartilage  of  the  trachea, 
belonging  to  it  both  by  conne6!ion  and  by  office.  It  is 
a  broad  triartgular  cartilage,  not  fo  hard  as  the  others, 
very  elafl:ic,  and  fo  exa£lly  like  aii  artichoke  leaf,  that 
no  other  figure  can  reprefent  it  fo  well.  Its  office  is  to 
defend  the  opening  of  the  glottis.  It  is  fixed  at  once 
to  the  OS  hyoides,  to  the  thyroid  cartilage,  and  to  the 
root  of  the  tongue,  and  it  hangs  obliquely  backwards 
over  the  opening  of  the  rima,  or  chink  of  the  glottis ; 
it  is  fufpcnded  by  httle  peaks  Of  the  membrane,  which  \ 
wc  call  ligaments  of  the  glottis,  and  it  is  faid  to  be  raif- 
ed  or  depreflTed  by  mufcles,  which  yet  are  not  very 
fairly  defcribed.  But  the  rolling  of  the  ftiorfel  which 
is  fwallowed,  and  the  motion  of  the  tongue,  are  fuffi^ 
cient  to  lay  it  flat  over  the  rima,  fo  that  it  is  a  perfeft 
guard. 

Then  this  is  the  conftitutiod  of  the  larynx.  It  is  of 
hard  cartilages  to  refift  compreffion,  and  of  a  flute 
form  at  its  opening,  to  regulate  the  voice.  The  thy- 
roid cartilage  is  the  great  one,  the  chief  defence  be- 
fore, ^nd  which  has  edges  flaunting  fat  backwards, 

to 
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to  defend  the  opening  of  the  larynx.  The  cricoid  car-  Plate  ir. 
tilage,  which  forms  the  upper  ring  of  the  trachea,  fup- 
ports  the  arytenoid  cartilages,  and  by  its  deepnefs  behind,  ♦ 
raifes  them  fo,  that  the  opening  of  the  glottis  is  behind 
the  middle  of  the  great  thyroid  cartilage,  and  in  the 
deepeft  part  of  it,  well  defended  by  its  projedling  wings. 
The  ARYTENOID  Cartilages  form  the  rima  glottidis,  the 
chink  by  which  we  breathe,  which,  as  it  is  narrower 
or  wider,  modulates  and  tunes  the  voice,  the  opening 
which  is  fo  exquilitely  moved  by  its  mufcles  in  finging, 
-^videning  or  contra6ling  in  moll  delicate  degrees,  and 
which  is  fo  fpafraodically  fhut  by  the  fame  mufcles 
when  it  is  touched  by  a  drop  of  water,  or  by  a  crumb 
of  bread  ;  but  the  valve  of  the  glottis,  the  epiglottis 
Handing  over  it,  flaps  down  hke  the  key  of  a  wind  in- 
llrument,  fo  that  the  rarenefs  of  fuch  accidents  is  won- 
derful, w^hen  we  conlider  that  the  leaft  attempt  to 
draw  the  breath,  while  we  are  fwallowing,  will  pro- 
duce the  accident. 

The  mufcles  which  move  the  tongue  and  throat 
muft  be  far  too  complicated  to  be  explained  at  all, 
without  fome  previous  knowledge  of  thefe  parts;  and 
ftill,  I  fear,  not  ealily  to  be  explained  with  every  help 
of  regularity  and  order. 

MUSCLES  OF  THE  THROAT. 

By  this  arrangement,  I  mean  to  include  under  one 
clafs,  all  thofe  mufcles  which  move  the  os  hyoides,  or 
the  larynx,  and  through  thefe,  as  centrical  points, 
move  the  jaws,  gullet,  and  tongue,  and  which,  though 
they  are  inferted  into  the  larynx,  have  more  relation 
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Kate  n.   to  fwallowing,  or  the  motions  of  the  gullet,  than  to 
breathing,  or  to  the  motions  of  the  windpipe. 

The  mufcles  which  pull  the  throat  down  are  thefe  : 
34.  XXXTV.  The  sterno-hyoideus,  which  paiTes  from 
the  fternum  to  the  os  hyoides,  a  flat  broad  ribband-like 
mufcle,  which  arifes  from  the  upper  piece  of  the  fter- 
num, rather  within  the  breaft,  and  partly  alfo  from  the 
clavicle  and  cartilage  of  the  firft  rib,  goes  flat  and 
fmooth  along  the  forepart  of  the  throat,  mounts  near- 
ly of  the  fame  breadth  to  the  os  hyoides,  and  is  im- 
planted into  its  bafis,  or  that  part  (which  in  refemb- 
ling  the  os  hyoides  to  the  jaw)  we  Ihould  compare 
with  the  chin. 

^s.       XXXV.  The  STERNO-Tiiy roideus,  which  pafTes  in  like 
manner  from  the  ftemuirito  the  thyroid  cartilage,  is  like 
the  laft,  a  flat  fmooth  ribband- like  mufcle,  rather  thick- 
er and  more  flefliy,  but  very  uniform  in  its  thicknefs, 
As  the  thyroid  cartilage  is  below  the  os  hyoides,  the  fter- 
no-thyroid  mufcle  muft  he  under  the  fl:erno-hyoideu5 
mufcle.  It  arifes  under  the  fterno-hyoidaeus  mufcle  from 
the  fliernum  and  cartilage  of  the  rib,  and  is  implanted 
•  into  the  rough  line  of  the  lower  edge  of  the  thyroid 
cartilage,  and  a  little  to  one  fide,  b^t  not  fo  much  as 
is  reprefented  in  Cowper's  drawings.    It  immediately 
covers  the  thyroid  gland,  and  the  way  to  the  trachea 
for  piercing  it  in  performing  bronchotomy,  is  in  the 
middle  betwixt  thefe  mufcles, 

XXXVI.  The  oMO-HYOiDEUS,  wh^ch  was  once  named 
coRACO-HYOiDEUS  being  thought  to  arife  from  the  cora, 
coidprocefs.  Itis  amulcle  of  great  length,  and  veryflen- 
der,reachingfrom  the  flioulder  to  the  os  hyoides;  itislike 
thefe  laft  mentioned,  a  long  flat  ftrap-hke  mufcle,  as  flat 
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and  as  flefhy,  but  not  fo  broad  as  either  of  the  former.  Pi^te  il. 
It  lies  along  the  fide  of  the  neck ;  is  pinched  in  a  little  in 
the  middle,  where  it  is  divided  by  a  tendinous  crofs 
line,  which  feparates  the  flefliy  belly  into  two  heads. 
It  arifes  from  the  upper  edge  of  the  fcapula,  near  its 
notch,  and  is  implanted  into  the  fide  of  the  os  hyoides, 
where  the  horri  goes  off  from  the  body  of  the  bone. 

Thefe  three  mufcles  pull  down  the  throat.  The 
fterno-hyoideus,  and  fterno-thyroideus  pull  it  diredly 
downwards :  one  of  the  omo-hyoidei  ading,  pulls  it  to 
one  fidej  but  if  both  ad,  they  affift  in  pulling  diredly 
down,  and  brace  the  trachea  at  the  fame  time  a  little 
down  to  the  back. 

The  mufcles  which  move  the  throat  upward,  are  : 

XXXVII.  The  MYLO-HYOiDEus,  aflat  and  broad  muf-  37. 
cle,  which  arifes  from  the  whole  femicircle  of  the  lower 
jaw,  i.  e.  from  the  backmoft  grinders  to  the  point  of 

the  chin.  It  rifes  from  the  inner  furface  of  the  jaw- 
bone, goes  down  to  the  balls  of  the  os  hyoides,  pro- 
ceeds with  very  regular,  ftraight,  clear,  and  orderly 
fibres,  from  the  jaw  to  the  os  hyoides,  is  plainly  divided 
in  the  middle  from  the  fymphyiis  of  the  jaw  to  the  mid- 
dle of  the  OS  hyoides,  by  a  middle  tendinous  and  white 
line.  And  though  Cowper  denies  the  authority  of 
Vefalius,  who  divides  it  thus,  it  is  plainly  two  diilind 
mufcles,  one  belonging  to  either  fide. 

XXXVIII.  The  GENio-HYOiDEUsis  afmall  neatpair  of  33. 
mufcles  arifing  from  the  chin  ata  rough  point,  which  is 
eafily  diftinguifiied  within  the  circle  of  the  jaw.  The 
mylo-hyoideus  is  named  from  the  whole  jaw.  The 
genio-hyoideus  is  named  from  the  chin,  arifing  from  a 
imali  tubercle  behind  the  chin  •  its  beginning  is  ex- 
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Plate  IL  ceedingly  narrow :  as  it  proceeds  downwards,  it  grows 
flat  and  broad  ;  it  is  implanted  into  the  balis  of  the  os 
hyoides,by  a  broad  edge,  and  is  a  beautiful  and  radiated 
mufcle.  The  fublingual  gland  lies  flat  betwixt  this  muf- 
'  cle  and  the  laft,  and  in  the  middle  the  fubhngual  duct 
pierces  the  membrane  of  the  inouth^  to  open  under  the 
root  of  the  tongue.  The  two  mufcles  move  the  os 
hyoides  forwards  and  upwards,  when  the  jaw  is  fixed  ; 
but  when  the  os  hyoides  is  fixed  by  the  mufcles  com- 
ing from  the  fternum,  thefe  mufcles  of  the  os  hyoides 
pull  down  the  jaw. 

'  XXXIX.  The  STYLO-HYOIDEUS  is  one  of  three  beauti- 
fulandflender  mufcles,  which  come  from  round  the  fl:y- 
loid  procefs,  which  all  begin  and  end  with  flender  ten- 
dons, and  with  fmall  flefhy  bellies  ;  and  one^going  to 
the  pharynx  or  gullet,  another  to  the  os  hyoides,  and  a 
third  to  the  tongue,  they  coincide  in  one  common 
action  of  drawing  back  the  tongue,  and  pulling  the 

•  throat  upwards. 

This  one  the  ftylo-hyoideus,  arifes  from  about  the 
middle  of  the  fl:yloid  procefs,  and  going  obhquely 
downwards  and  forewards,  is  fixed  into  the  fide  of 

■  the  OS  hyoides,  where  the  bafis  and  horn  are  joined. 
Above  its  infertion,  its  fibres  are  fplit,  fo  as  to  make 
a  neat  fmall  loop,  through  which  the. tendon  of  the 
digaftric  mufcle-  runs.  This  ftylo-hyoideus,  is  fome- 
times  accompanied  with  another  fmall  flefliy  mufcle 
Jike  it,  and  of  the  fame  name,  which  was  firft  perhaps, 
obferved  by  Cowper,  and  has  been  named  by  Innes, 
STYLC-HYoiDEUS  ALTER  ;  but  it  is  not  regular,  nor  has  it 

■  ever  been  acknowledged  as  a  diflind  mufcle. 

XL.  The 
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Ris  mufcle,  is  named  from  its  having  two  bellies.  One 
belly  arifes  from  a  rugged  notch  along  the  root  of  themaf- 
toid  procefs,  where  the  flelh  is  thick  and  ftrong  ;  going 
obliquely  forwards  and  downwards,  it  forms  a  long  llen- 
der  tendon,  which  paffes  by  the  fide  of  the  os  hyoides  ; 
and  as  it  pafTes,  it  firft  flips  through  the  loop  or  noofe  of 
the  llylo-hyoideus,  and  then  is  fixed  by  a  tendinous 
bridle,  to  the  fide  of  the  os  hyoides  ;  and  then  turning 
upwards  towards  the  chin,  it  ends  in  a  fecond  flefiiy 
belly,  which,  like  the  firfl:,  is  flat,  and  of  a  pyramidal 
fliape,  lying  above  the  mylo-hyoideus. 

Though  this  mufcle  is  often  called  biventer  maxil- 
lae inferioris,  as  belonging  to  the  lower  jaw,  perhaps 
it  does  more  regularly  belong  to  the  throat.  No 
doubt,  when  the  os  hyoides  is  fixed  by  its  own  muf- 
cles,  from  the  flaoulder  and  ftemum,  the  digafl:ricus 
muft  ad  on  the  jaw  5>an  office  which  we  cannot  doubt, 
fince  we  often  feel  it  taking  a  fudden  fpafm,  puUing 
down  the  chin  with  fevere  pain,  and  difl:ortion  of  the 
neck.  But  its  chief  office  is  raifing  the  hyoides ;  for 
,  when  the  jaw  is  fixed,  as  in  fwallowing,  the  os  hyoides 
pulls  up  the  throat ;  and  this  is  the  true  meaning  of  its 
pafling  through  the  noofe  of  the  ftylo-hyoideus,  and 
of  its  connexion  with  the  fide  of  the  os  hyoides. 
Then  the  digaftric  and  fl:ylo-hyoideus  mufcles.,  pull 
the  throat  upwards  and  backwards. 

The  mufcles  which  move  the  parts  of  the  larynx 
upon  each  other,  are  much  fmaller,  and  many  of  them 
very  minute. 

XLI.  The  HYo-THYRoiDEUS  goes  down,  flefliy  and  4?. 
fhort,  from  the  os  hyoides,  to  the  thyroid  cartilage.  It 
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arifes  from  the  lower  border  of  the  thyroid  cartilage, 
where  the  fterno-thyroideus  terminates,  and  goes  up 
along  the  fide  of  the  thyroid  cartilage,  like  a  continu- 
ation of  the  fterno-thyroideus  mufcle.  It  paffes  the 
upper  border  of  the  the  thyroid  cartilage,  and  is  fixed 
to  the  lower  edge  of  the  os  hyoides,  along  both  its  bafe 
and  part  of  its  horn. 

XLII.  The  cRico-THYROiDEUS  is  a  very  fhort  mufcle, 
paffing  from  the  upper  edge  of  the  cricoid,  to  the  low- 
er margin  of  the  thyroid  cartilage,  chiefly  at  its  fide, 
and  partly  attached  to  •  its  lower  horn,  which  comes 
down  clafping  the  fide  of  the  cricoid  ring,  fo  that 
it  is  broader  above,  and  a  little  pointed  below. 

Thefe  two  fmall  mufcles  muft  have  their  ufe,  and 
they  bring  the  thyroid  cartilage  nearer  to  the  os 
hyoides,  and  the  cricoid  nearer  to  the  thyroid  cartil- 
age ;  and  by  thus  fhortening  the  trachea,  or  compref- 
fing  it  flightly,  they  may  perhaps  alFed  the  voice  ;  but 
the  mufcles  on  which  the  voice  chiefly  depends,  are 
thofe  of  the  rim  a  glottidis  ;  for  there  is  a  double  fet 
of  mufcles  for  the  httle  arytenoid  cartilages  ;  one  fet 
which  brings  the  cartilages  together,  and  another  let 
which  draws  them  apart,  and  fpreads  the  opening  of 
the  larynx. 

XLIII.  The  MUScuLus  arytenoideus  transversus, 
is  that  dehcate  mufcle  which  contracHis  the  glottis,  by 
drawing  the  arytenoid  cartilages  towards  each  other. 
It  hes  acrofs,  betwixt  them  at  their  back  part ;  it  arifes 
from  the  whole  length  of  one  arytenoid  cartilage  to 
go  acrofs,  and  be  inferted  into  the  w  hole  length  of  the 
oppofite  one. 

jf  XLIV.  aryte- 
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XLIV-  Arytenoideus  obliquus,  is  one  which  crof-  Plate  ii. 
fes  in  a  more  oblique  diredion,  arifing  at  the  root  of 
each  arytenoid  cartilage,  and  going  obliquely  upwards 
to  the  point  of  the  oppofite  one.    Thcfe  two  mufcles 
draw  the  arytenoid  cartilages  together,  and  clofe  the 

RIMA. 

XLV.  The  CRico  arytenoideus  posticus,  is  a  fmall  45. 
pyramidal  mufcle,  which  arifes  broader  from  the  back 
part  of  the  cricoid  cartilage,  where  the  ring  is  broad 
and  deep  ;  and  going  diredly  upwards,  is  implanted 
with  a  narrow  point,  into  the  back  of  the  arytenoid 
cartilage.  This  pair  of  mufqles  pulls  the  arytenoid 
cartilages  direftly  backwards,  and  lengthens  the  flit 
of  the  glottis  :  perhaps  they  aflift  the  former,  in  clof- 
ing  it  more  neatly,  and  in  producing  more  dehcate 
modulations  of  the  voice, 

XLVI.  The  CRICO  arytenoideus  obliquus,  is  one  45^ 
which  comes  from  the  lidesof  the  cricoid  cartilage,  where 
it  hes  under  the  wing  of  the  thyroid,  and  being  implant- 
ed into  the  fides  of  the  arytenoid  cartilages,  near  their 
roots,  muft  pull  thefe  cartilages  afunder,and(as  the  ori- 
gin in  the  cricoid  lies  rather  before  their  infertion  in  the 
arytenoid  cartilages)  it  muft  alfo  flacken  the  lips  of  the 
flit ;  for  the  hps  of  the  flit,  are  formed  by  two  cords, 
which  go  within  the  covering  membrane,  from  the  tip 
of  each  oartilage,  to  the  back  of  the  thyroid  cartilage, 
and  the  crico  arytenoideus  pofticus  muft  ftretch  thefe 
cords,  and  the  crico  arytenoideus  lateralis,  muft  relax 
them. 

XL VII.  The  thyreo  arytenoideus,  is  a  mufcle  very 
like  the  laft  one,  and  aflifts  it.  It  arifes  not  from  the 

cricoid 
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Plate  II,  cricoid  cartilage,  but  from  the  back  furface  of  the 
wing  of  the  thyroid,  from  the  hollow  of  its  wing,  or 
where  it  covers  the  cricoid  ;  is  implanted  into  the  fore 
part  of  the  arytenoid  cartilage,  and  by  pulling  the  car- 
tilage forward  and  lideways,  diredlly  llackens  the  hga- 
ments,  and  widdens  the  glottis. 
)  Thefe  are  all  the  mufcles  which  belong  to  the  larynx  ; 
and  in  our  arrangement,  the  mufcles  of  the  palate 
and  PHARYNX  come  next  in  order. 

When  a  morfel  is  to  be  thrown  down  into  the  oefo- 
phagus,  or  tube  which  leads  to  the  ftomach,  the  velum 
PALATi,  or  curtain  of  the  palate,  is  drawn  upwards ; 
the  opening  of  the  throat  is  dilated  ;  the  morfel  is  re- 
ceived; then  the  curtain  of  the  palate  falls  down  again. 
The  arch  of  the  throat  is  contracted,  the  bag  of  the 
pharynx  is  comprelTed  by  its  own  mufcles ;  and  the 
food  is  forced  downwards  into  the  ftomach. 
^8.       XL VIII.  The  AZYGOS  uvul^.— The  velum  pendu- 
lum PALATI,  is  that  pendulous  curtain,  which  we  fee 
hanging  in  the  back  part  of  the  mouth,  in  a  line  with  the 
fide  circles  of  the  throat;  and  the  uvula  is  a  fmall  pap, 
or  point  of  flefh,  in  the  centre  of  that  curtain.  The 
■    AZYGOS  uvuL^,  or  lingle  mufcle  of  the  uvula,  is  a  fmall 
flip  of  ftreight  fibres,  which  goes  directly  down  to  the 
uvula  in  the  centre  of  the  curtain.    It  arifes  from  the 
peak,  orbackmoft  fharp  point  of  the  palate  bones,  and 
pulls  the  uvula,  or  pap  of  the  throat,  diredtly  upwards, 
removing  it  out  of  the  way  of  the  morfel  which  is  to 
pafs. 

XLIX.  Levator  palati  molis  arifes  from  the  point 
of  the  OS  petrofum,  and  from  the  eustachian  tube, 

and 
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and  alfo  from  the  fphenoid  bone  *.  Th  te  parts  hang  ^'^^^  . 
over  the  roof  of  the  veluni,  and  are  much  higher  than  it; 
fo  this  mufcle  defcends  to  the  velum,  and  fpreads  out  in 
it ;  and  its  office  is  to  pull  up  the  velum,  to  remove  it 
from  being  in  the  way  of  the  morfel,  which  is  about  to 
pafs,  and  to  lay  the  curtain  back  at  the  fame  time,  fo 
as  to  be  a  valve  for  the  noftrils,  and  for  the  mouth  of 
the  euftachian  tube,  hindering  the  food  or  drink,  from 
entering  into  thefe  paflages. 

L.  The  ciRcuMFLEXus  PALATi  f ,  and  the  conftric-  s®^ 
tor  ifthtni  faufcium,  have  a  very  different  ufe.  The 
circumflexus  palati  is  named  from  its  fibres  paffing 
over,  or  rather  under  the  hook  of  the  pteregoid  pro- 
cefs ;  the  mufcle  arifes  along  with  the  levator  palati, 
(i.  e.)  from  the  fphenoid  bone  at  its  fpinous  pro- 
cefs ;  and  from  the  beginning  of  the  euftachian  tube, 
it  runs  down  along  the  tube,  in  the  hollow  betwixt 
the  pteregoid  procefles;  it  then  becomes  tendinous, 
turns  under  the  hook  of  the  internal  pteregoid  procefs, 
and  mounts  again  to  the  fide  of  the  velum.  Now,  the 
levator  and  circumflexus  arife  from  the  fame  points  ; 
but  the  levator  goes  diredtly  downwards  into  the  ve- 
ilim,  and  fo  is  ufeful  in  lifting  it  up.    The  circumflex- 

Ff  us 

*  From  the  euftachian  tube,  it  was  named  salpingo  staphilinus  j 
from  the  fphenoid  bone,  spheno  staphilinus  j  from  the  pteregoid 
procefs,  p  PEREGO  STAPHILINUS  J  from  the  petrous  procefs,  it  was  na- 
med PErRo  SALPINGO  STAPHILINUS  j  as  if  there  were  no  fcience,  but 
where  there  were  hard  names,  and  as  if  the  chief  mark  of  genius 
were  enriching  the  hardeft  names,  with  all  poflible  combination^, 
and  contortions  of  them. 

f  This  alfo,  has  got  a  tolerable  ajfortm^nt  of  hard  names,  as 

CIRCOMFLEXIS  PALAti,  TENSOR  PALATI,  PALATO  SALPINGEUS,  STAPHE- 
LINUS  EXTERNUS,  SPHENO-SALPINGO-STAPHELINUS,  MUSCULUS    TUB^,  vi?^' 

eusTCHiAN«  NONus.    Pt£rbq,o-staphilinus  cf  Cowpcr,  &;c. 
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US  goes  round  the  hook,  runs  on  it  as  on  a  pully,  turns 
upwards  again,  and  fo  it  pulls  down  the  palate,  and 
ftretches  it,  and  thence  is  very  commonly  named,  the 
TENSOR  PALATi  MOLLIS  or  llretchey  of  the  palate. 

LI.  The  CONSTRICTOR  isTHMi  FAUSCiuM,  arifes  from 
the  very  root  of  the  tongue  on  each  fide,  goes  round 
to  the  middle  of  the  velum,  and  ends  near  the  uvula*. 
This  femicircle  forms  that  firft  arch  which  prefents 
itf?lf,  upon  looking  into  the  mouth. 

Lll.  The  PALATO-PHARYNGEUS  f  again,  forms  a  fe- 
cond  arch  behind  the  firft  ;  for  it  begins  in  the  middle 
of  the  foft  palate,  goes  round  the  entry  of  the  fauces, 
ends  in  the  wing  or  edge  of  the  thyroid  cartilage;  and 
as  the  firft  arched  hne  (that  formed  by  theconftridor), 
belonged  to  the  root  of  the  tongue ;  this  fecond  arch- 
ed line  belongs  to  the  pharynx  or  gullet.    The  cir- 
cumflexus  palati  makes  the  curtain  of  the  palate 
tenfe,  and  pulls  it  do'^nwards:  The  conftri(5tor  fauf- 
cium  helps  to  pull  down  the  curtain,  and  raifes  the 
root  of  the  tongue  to  meet  it :  The  palato-pharyn- 
geus,  farther  contrafts  the  arch  of  the  fauces,  which  is 
almoft  fhut  upon  the  morfel  now  ready  to  be  forced 
down  into  the  ftomach,  by  thofe  mufcles  which  com. 
prefs  the  pharynx  itfelf. 

^  The  PHARYNX,  which  is  the  opening  of  the  gullet, 
that  it  may  receive  freely  the  morfel  of  food,  is  ex- 
panded into  a  large  and  capacious  bag,  which  hangs 

f  .  .        •    -   •  '  :  ■■■  from 

*  Named  glosso  staphilinus,  from  its  origin  in  the  tongue,  and 

infertion  into  the  ovula.  v  ^  ^ 

f  ThesALPiNGoWTNGEUS  of  Albinus,  is  no  more  than  that  part 

of  the  palato-pharyngeus,  vshich  axifcs  from  the  mouth  of  the  c«- 

ilachi'an  tube. 
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irom  the  bafis  of  the  IkuU,  is  chiefly  attached  to  the  Plate  Jt 
occipital  bone,  the  pteregoid  procefles,  and  the  back 
parts  of  either  jaw-bone.  The  oefophagus  again,  is 
the  tube  which  conveys  the  food  down  into  the  fto- 
mach,  and  this  bag  of  the  pharynx,  is  the  expanded 
or  trumpet-hke  end  of  it  j  or  it  may  be  compared  with 
the  mouth  of  a  funnel.  Towards  the  mouth,  the  pha- 
rynx is  bounded  by  the  root  of  the  tongue,  and  by  the 
arches  of  the  throat;  behind,  it  lies  flat  and  fmooth  along 
the  bodies  of  the  vertebrae  ;  before,  it  is  protected,  and 
in  fome  degree  furrounded  by  the  great  cartilages  of 
the  larynx  ;  the  horns  of  the  os  hyoides,  embrace 
its  fides,  and  it  is  covered  with  flat  mufcular  fibres, 
which,  arifing  from  the  os  hyoides  and  cartilages  of  the 
throat,  go  round  the  pharynx,  in  fair  and  regular 
orders,  and  are  named  its  confl:rid:ors,  becaufe  they 
embrace  it  clofely,  and  their  coiitradtions  force  down 
the  food. 

LIII.  The  STYL0-PHARYNGEX7S,  arifcs  from  the  root  53, 
of  the  fl:yloid  procefs.  It  is  a  long  flender  and  beauti- 
ful mufcle ;  it  expands  flelhy  upon  the  fide  of  the 
pharynx;  extends  fo  far  as  to  take  a  hold  upon  the  edge 
of  the  thyroid  cartilage ;  it  lifts  the  pharynx  up  to  re- 
ceive the  morfel,  and  then  fl:raitens  and  cofnpreflTes  the 
bag,  to  pufh  the  morfel  down,  and  by  its  hold  upon 
the  thyroid  cartilage,  it  commands  the  larynx  alfo, 
and  the  whole  throat. 

The  pharynx  being  furrounded  by  many  irregular 
i)oints  of  bone,  its  circular  fibres  or  confiridors  have 
many  irregular  origins.  The  conftriftor  might  fairly 
enough  be  explained  as  one  mufcle,  but  the  irregular 
origins  fpiit  the  fibres  of  the  mufcle,  and  give  occafiori 

F  f  ij  ot 
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Viate  iL  of  dividing  the  conftri6lor  into  diftindl  parts ;  for  one 
bundle  arifing  from  the  occipital  bone  and  os  petro- 
fam,  from  the  tongue,  the  pteregoid  procefs,  and  the 
two  jaw  bones,  i«  diftinguiflied  as  one  mufcle,  the  con- 
Itriaor  fuperior*.  Another  bundle  arifing  from  the 
OS  hyoides,  is  named  the  conftriaor  medius  f.  A  third 
bundle,  the  loweft  of  the  three,  arifing  from  the  thy- 
roid and  cricoid  cartilages,  is  named  the  conftridor  in- 
ferior J. 

54.  LIV.  The  CONSTRICTOR  SUPERIOR  arifing  from  the  ba- 
fis  of  the  IkuU,  from  the  jaws,  from  the  palate,  and  from 
the  root  of  the  tongue,  furrounds  the  upper  part  of  the 
pharynx ;  and  it  is  not  one  circular  mufcle,  but  two 
mufcles  divided  in  the  middle  line  behind,  by  a  dif- 
tina  rapha  feam,  or  meeting  of  the  oppofite  fibres. 

55.  LV.  The  CONSTRICTOR  MEDIUS  rifcs  chiefly  from  the 
round  point  in.  which  the  os  hyoides  terminates  ;  it  al- 
fo  arifes  from  the  cartilage  of  the  os  hyoides  (1.  e.) 
where  the  horns  are  joined  to  the  body.  The  tip  of 
the  horn  being  the  moft  prominent  point,  and  the  cen- 
tre of  this  mufcle,  it  goes  upwards  and  downwards,  fo 
as  to  have  fomething  of  a  lozenge-hke  fhape  ;  it  lies 
over  the  upper  conflridor  like  a  fecond  layer,  its  up- 
permoft  peak,  or  pointed  part  touches  the  occipital 
bone,  and  its  lower  point  is  hidden  by  the  next  muf- 
cle. LVI. 

*  Thefe  good  opportunities  of  names  have  not  been  difregard- 
ed  •  this  mufcle  has  been  named  ceph.lo-pha.vngkos,  pte.ico-pha. 

aVNGEUS,  M7L0-PHAKYNGEUS.  GLOSSO-PHAKYNGKUS. 

,  This  one  is  named  HTo-PHAavNo.us,  or  svnobsmo-pha.tngeus, 
irom  its  origin  in  the  cartilage  alfo  of  the  os  hyoides. 
t  This,  of  courfe,  is  named  tht.o-phaktngeus,  and  c.co-phaktn 


GEUS. 
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LVI.  The  CONSTRICTOR  INFERIOR  arifes  partly  from 
the  thyroid,  and  partly  from  the  cricoid  cartilage ;  and 
it  again  goes  alfo  obhquely,  fo  as  to  overleap  or  cover 
the  lower  part  of  the  conftri6tor  medius.  This,  hke 
the  other  two  conftridors,  meets  its  fellow  in  a  tendi- 
nous middle  line  ;  and  fo  the  morfel  admitted  into  the 
pharynx  by  the  dilatation  of  its  arches,  is  puflied  down 
into  the  oefophagus  by  the  forces  of  thefe  conftridores  > 
pharyngis,  aflifted  by  its  Ityloid  mufcles. 

LVII.  The  OESOPHAGUS  is  merely  the  continuation 
of  the  fame  tube.  It  lies  flat  upon  the  back-bone,  and 
it  is  covered  in  its  whole  length  by  a  mufcular  coat, 
which  is  formed,  not  like  this  of  the  pharynx,  of  cir- 
cular fibres,  but  of  fibres  running  according  to  its 
length  chiefly.  And  this  mufcle  furrounding  the  mem- 
braneous tube  of  the  oefophagus  like  a  fhcath,  is  nam- 
ed (LVIII.)  VAGINALIS  GUL^. 

MUSCLES  OF  THE  TONGUE. 

The  mufcles  of  the  tongue  are  large  bundles  of  flefh 
which  come  from  the  os  hyoides,  the  chin,  and  the  fty- 
Joid  procefs.  Their  thicknefs  confliitutes  the  chief 
bulk  of  the  tongue.  Their  actions  perform  all  its  mo- 
tions. The  mufcles,  which  I  am  now  to  defcribe,  form 
.  the  whole  flefli  of  the  tongue,  excepting  merely  the 
,  thin  membranes  which  cover  the  tongue,  and  give  it 
fornir^d  conduct  its  nerves  to  the  papillae,  or  feehng 
points. 

LIX.  The  hyoglossus  is  a  comprehenfive  name 
for  all  thofe  which  arife  from  the  os  hyoides.  The 
-mufcles  from  the  os  hyoides  go  off  in  three  fafciculi, 

2  and 
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ti.t.  II.  and  were  once  reckoned  as  diftind  mufclfes.  That 
portion  which  arifes  from  the  bafis  of  the  os  hyoides,' 
was  called  bacioglossus  ;  that  which  arifes  from  the 
tartilaginous  joining  of  the  body  and  horn,  was  caUed 
.  CHONDROGLOssus ;  and  that  which  arifes  from  the  horn 
itfelf,  was  flamed  ceratoglossus  ;  or  the  terms  were  all 
bundled  together  into  the  perplexed  names  of  basio- 

CH'OND'R'O-'CERATO-GLOSSUS  . 

The  hyogloffus,  then,  is  all  that  mufciilar  flefh 
Whifch  arifes  from  the  whole  length  of  the  os  hyoides, 
^ttd  which,  by  the  changing  form  of  the  bone  m  its  ba- 
fis,  cartilage  and  horn,  has  a  flight  mark  of  divifion, 
but  which  lie  all  in  one  plain,  and  need  not  have  diftina 

names.  , 

,0  LX.  the  GENIO  GLOSSUS  atffes  from  -  the  rough  tu- 
bercle behind  the  fymphifo  of  the  chin.  It  has  a  ve- 
iy  narrow  or  pointed  origin  ;  it  fpreads  out  fea-hke. 
as  it  goes  towards  the  tongue ;  and  it  fpreads  with  ra- 
dii, both  forwards  and  backwards,  making  the  chief 
part  of  the  fubftance  of  the  tongue.  „  . 

t,  LXI  The  UNouALis  is  an  irregular  bundle  of  fabres 
which  runs  according  to  the  length  of  the  tongue ;  it 
lies  betwixt  the  ftylogloffus  and  the  geniogloffus  and 
as  it  is  in  the  centre,  and  unconnefted  with  any  bone; 
it  is  named  lingualis,  as  arifing  in  the  tongue  itfelf. 

The  geniogloffi  mufcles  form  by  far  the  larger  part 
oflht  tongue,  and  lie  ih  the  very  centre.  They  go 
through  the  whole  length,  (i.  e.)  from  the  root  to  the 
tip  of  the  tongue,  and  from  the  radiated  form  of  th« 
fibres  they  perform  every  pollible  motion ;  whence 
^::;as  nam^dby  Winflow,  mufculus  .otvcHaHsr.  . 
for  its  rays  proceed  from  one  pomt  or  ce"  -  -  J^^-"^^ 
.bich  go  to  the  point  of  the  tongue,  pull  the  ^ngu  ^ 
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backwards  into  the  mouth.    Thofe  which  go  back-  pi 
wards,  thruft  the  tongue  out  of  the  mouth.    The  mid- 
dle fibres  adting,  make  the  back  of  the  tongue  hollow, 
while  the  tip  and  the  root  of  the  tongue  both  rife. 

The  hyogloffi  mufcles  he  on  either  fide  of  the  genio- 
hyoidaei,  and  make  up  the  fides  of  the  tongpe,  and 
their  chief  adion  would  feem  to  be  this,  that  the  hyo- 
gloffus  mufcl?  of  either  fide  filing,  the  edges  of  the 
tongue  would  be  pulled  downwards,  and  the  back 
rounded,  the  oppofite  of  which  motion  is  the  geniohy- 
oidaei  ading,  by  which  the  middle  of  the  tongue  is  made 
into  a  groove,  the  edges  rifing,  and  the  centre  being  , 
deprefled.  Laftly,  The  fliyloglolTus  is  plainly  intended 
for  drawing  the  tongue  deep  iiito  the  mouth,  particu- 
larly affedting  the  point  of  the  tongue. 


CHAP. 


CHAP.  III. 


OF  THE  MUSCLES  OF  THE  ARM, 

INCLUDING  THE  MUSCLES  OF  THE  SCAPULA,  ARM,  FORE- 
ARM, AND  HAND. 


MUSCLES  OF  THE  SCAPULA. 

The  great  peculiarity  of  the  arm  is,  the  manner  of  its 
connection  with  the  breaft,  to  which  it  is  fixed  by  no 
ligaments,  nor  joined  to  no  bone,  but  is  at  once  both 
fixed  and  moved  by  its  ftrong  and  numerous  mufcles, 
which  are  mdeed  its  only  ligaments.  Though  it  were 
perhaps  more  regular  to  defcribe  firft  the  mufcles  of 
the  trunk,  it  will  be  more  eafy  and  natural  to  de- 
fcribe firft  the  broad  mufcles  belonging  to  the  fca- 
pula,  which  cover  almoft  the  whole  trunk,  and  hide 
its  proper  mufcles,  viz.  thofe  which  move  the  ribs 
and  fpine.  For  the  mufcles  which  move  the  fcapu- 
la  lie  upon  the  trunk;  thofe  which  move  the  arm  he 
upon  the  fcapula  ;  thofe  which  move  the  fore-^'m.  lie 
upon  the  arm ;  and  thofe  for  moving  the  hand  and  fin- 
gers lie  upon  the  fore-arm.    The  leg  requires  but  one 

chief 
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thief  motion,  viz,  backwards  and  forewards,  flexion  ^  ^v^^^' 
:  and  exteniion.    It  has  no  other  motions  than  thofe  of  6i. 
the  thigh  and  of  the  knee  ;  but  the  arm  requires  an 
eafy  arid  circular  motion, and  its  joints  are  multiplied  : 
for  it  has  the  wrift  turning  round  ;  it  has  the  elbow 
for  hinge-like  motions ;  it  ha:s  the  fhoulder  joint  upon 
which  the  arm  rolls  ;  and  to  affift  all  thefe,  the  fcapu- 
la,  which  is  the  centre  of  all  thefe  motions,  is  itfelf 
'  moveable;  after  a  certain  point  of  elevation^  all  the. 
;  motion  in  railing  the  arm  is  performed  not  by  the  mo- 
itions  of  the  Ihoulder  bone  Upon  the  fcapula,  but  by  the 
fcapula  upon  the  trunk.    For  whenever  the  fhoulder 
ibone  rifes  to  the  horizontal  diredlion,  it  is  checked  by 
tthe  acromion,  which  hangs  over  it,  and  if  the  arm  is  to 
"be  raifed  higher  ftill,  the  fcapula  muft  roll ;  for  it  turns 
as  if  upon  an  axis  palTed  through  it,  and  in  turning  it 
-glides  upon  thofe  mufcle?,  which  arc  like  a  cuHiion  be- 

ctwixt  it  and  the  trunk. 

/ 

The  mufcles  which  move  the  fcapula,  come  •  from 
the  bre^ft  to  move  it  forwards;  from  the  neck,  to 
'move  it  upv/ards ;  from  the  fpines  of  the  vertebras  to 
'move  it  backwards ;  and  from  the  fide,  that  is,  from 
'the  ribs,  to  move  it  downwards. 

LXII.  The  TRAPEZIUS  is  named  from  its  lozenge  62. 
:"form;  or  is  often  named  cucularis,  from  its  refembhng 
fthe  Monk's  cowl,  hanging  back  upon,  the  neck.  It 
iis  one  of  the  moft  beautiful  mufcles  in  the  body  ;  and 
;the  two  mufcles  together  cover  all  the  Ihoulders  and 
rneck,  with  a  lozenge-like  form,  with  neat  and  fharp 
•joints,  extending  from  the  tip  of  one  flioulder  to 
[the  tip  of  the  other,  and  from  the  nape  of  the  neck 
iquite  down  to  the  loins.    It  arifes  firft  by  a  ftrong 

G  g  tendon 
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tendon  from  the  moft  pointed  part  of  the  occipital 
bone,  and  along  the  tranfverfe  f]-)ine  quite  to  the  maf- 
toid  procefs ;  from  this  point  all  down  the  neck,  it 
has  no  hold  of  the  vertebrae,  but  arifes  from  its  fellow 
in  a  ftrong  tendon,  which,  extending  hke  a  bow-ftring 
down  the  neck,  over  the  arch  of  the  neck,  and  not 
touching  the  vertebras  till  it  comes  down  to  the  top 
of  the  back,  is  named  ligamentum  NucHiE.  The 
tendon  begins  again  to  take  hold  of  the  fpines  of  the 
two  laft  vertebrae  of  the  neck,  and  arifes  from  all  the 
fpinous  procefles  of  the  back,  downwards ;  from  this 
long  origin,  its  fibres  converge,  as  it  were,  into  one 
point,  the  tip  of  the  fhoulder :  it  alfo  comes  a  httle 
forward  over  the  fide  of  the  neck. 

It  is  implanted  into  one  third  of  the  clavicle  neareft 
the  fhoulder ;  into  the  tip  of  the  acromion  ;  into  the 
whole  length  of  the  fpine,  from  which  the  acromion 
rifes ;  and  its  fibres,  arifing  from  along  the  neck  and 
back,  and  converging  almoft  into  a  point,  muft  have 
various  effefts,  according  to  the  difierent  fibres  which 
adt :  for  thofe  which  come  downwards  muft  raife  the 
fcapula ;  thofe  which  come  from  the  middle  of  the 
back  muft  carry  it  directly  backwards ;  thofe  which 
come  from  the  lower  part  of  the  back  muft  deprefs 
it ;  and  thofe  diiTerent  fibres  acting  in  fucceffion,  muft 
make  the  fcapula  roll.  The  trapezius  is  chiefly  a 
mufcle  of  the  fcapula,  but  it  muft  be  alfo  occafionally 
a  mufcle  of  the  head,  pulhng  the  head  backwards, 
and  bending  the  neck. 

Three  other  mufcles  which  raife  the  fcapula,  or 
carry  it  backwards,  lie  fo  much  in  the  fame  plane, 
and  are  fo  httle  divided  from  each  other,  that  they 

might 
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miQ-ht  almoft  be  reckoned  different  portions  of  the  Plate  iii. 

-r  &  IV. 

iiame.  cz, 
LXIII.  Levator  scapulje,  named  alfo  levator  ^3- 
^pROPRius  annularis,  is  a  fmall  thin  flip  of  flefh,  which 
jarifes  from  the  four  or  five  iippermoft  vertebrae  of 
:the  neck,  at  their  tranfverfe  proceffes,  by  three  or 
rfour,  and  fometimes  five  difl;in£t  heads.  The  heads 
jjoin  to  form  a  thin  and  flat  ftripe  of  mufcle,  about 
tthree  inches  in  breadth,  which  is  fixed  by  a  flat  thin 
ttendon  to  the  upper  corner  of  the  fcapula,  to  pull  it 
mpwards,  as  in  flirugging  the  flioulders ;  whence  it  is 
] named  musculus  patienti^, 

LXIV.  andLXV,  The  RHOMBOID  muscle  ftrctchcs  ^4-  &  <^S- 
jflat,  neat,  and  of  a  fquare  form,  betwixt  the  fpine  and 
ithe  whole  line  of  the  bafe  of  the  fcapula.  One  part 
aarifes  from  the  three  lower  fpinous  proceffes  of  the 
rneck,  and  is  implanted  into  the  bafe  of  the  fcapula  at 
iits  upper  part ;  then  another  portion  arifes  from  the 
ifpinous  proceffes  of  the  firfl:  four  vertebras  of  the 
[back,  runs  exadly  in  the  fame  plane  with  the  other 
iinto  the  bafe  of  the  fcapula  at  its  lower  part :  the 
jpart  arifing  from  the  three  vertebras  of  the  neck  is 
Iflightly  divided  from  that  which  arifes  from  the  four 
\vertebras  of  the  back,  though  not  diftindly,  and  ofte 
mot  at  all.  1  would  reckon  this  but  one  mufcle,  but 
lit  has  been  commonly  diftinguiflied  into  (LXIV.) 
:the  rhomboides  minor,  the  uppermofl;  portion,  and 
((LXV.)  the  RHOMBOIDES  major,  the  lower  portion. 
.Thcfe  are  feen  after  raifing  the  trapezius  ;  and  the  ufes 
( of  the  trapezius,  levator,  fcapulas,  and  rhomboides,  are 
:to  raife  the  fcapula,  or  to  carry  it  backwards.  The 
tpiufcles  which  nioves  the  fcapula  downwards  and  for- 

G  g  ij  wards, 
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pkte  nr.  wards,  viz.  the  pedoralis  minor  and  the  ierralus  mi. 
&  tf5.  jor  anticus,  lie  upon  the  fore  part  of  the  breaft. 
66.       LXVI.    The  SERKATUS  MAJOR  ANTICUS  lies  upon 
the  fide  of  the  cheft  arifing  from  the  ribs ;  and  as  the 
ribs  have  interftices  betwixt  them,  every  mufcle  a- 
rifing  from  the  ribs,  arifes  by  diftinft  portions  from 
each  rib  :  all  fuch  diftind  and  pointed  flips  are  named 
digitations,  tongues,  or  ferrae,  from  their  refembling  the 
teeth  of  a  faw  ;  and  every  mufcle  arifing  from  the  ribs 
muft  be  a  ferrated  mufcle.  The  ferratus  major  anticus  is 
that  great  and  broad  mufcle,  the  chief  part  of  which 
lies  under  the  fcapula  ;  and  nothing  of  which  is  feen 
but  the  flefliy  tongues,  by  which  it  arifes  from  the 
fides  of  the  ribs.    It  is  all  flefhy,  and  is  of  a  confider- 
able  breadth  and  ftrength  :  it  arifes  from  all  the  true 
ribs,  except  the  firft,  and  from  three  of  the  falfe  ribs  : 
its  indigitations,  of  courfe,  fpread  all  over  the  fide  of 
the  thorax  like  a  fan  :  its  upper  indigitations  he  un- 
der the  peaoralis  major,  and  its  lower  indigitations 
are  mixed  with  the  beginning  of  the  abdominal  muf- 
cles  •  its  middle  indigitations  are  feen  fpreading  upon 
the  fides  of  the  thorax  :  it  lies  thick  and  flefhy  under 
the  fcapula,  and  is  a  part  of  that  cufli^pn  on  which 
the  fcapula  gUdes :  its  fibres  converge  towards  a  nar- 
rower infertion  ;  and  the  mufcle  ends  thick  and  flefhy 
in  the  whole  length  of  that  line  which  we  call  the 
bafis  of  the  fcapula,  and  is.  as  it  were,  folded  round 
it  •  fo  that  this  mufcle,  which  comes  from  before,  is 
implanted  along  with  the  rhomboides,  which  comes 

from  behind.  .  , 

Perhaps,  in  difficult  breathing,  the  fhoulder  blade 
being  raifed  and  fixed  by  its  own  mufcles,  the  ferratus  \ 
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iiiajor  may  aflift  in  heaving  up  the  ribs ;  but  its  chief 
operation  is  upon  the  fcapula ;  for  when  the  whole 
ads,  it  pulls  the  fcapula  downwards  and  forwards. 
When  only  the  lower  portions  aft,  it  pulls  the  lower 
angle  of  the  fcapula  forwards,  by  which  the  fcapu. 
la  rolls,  and  the  tip  of  the  Ihoulder  is  raifed :  when 
the  upper  part  a6l$  in  conjundlion  with  the  httle 
pedoral  mufcle,  the  tip  of  the  ihoulder  is  fixed  and 
pulled  downwards  towards  the  cheft,  and  the  lower 
corner  of  the  fcapula  rolls  backwards. 

LXVII.  The  PECTORALis  minor  lies  under  the 
pedoralis  major,  clofe  upon  the  ribs ;  and  as  it  arifes 
from  the  third,  fourth,  or  fifth  ribs,  it  alfp  is  a  ferrated 
mufcle,  and  was  named  ferratus  minor  anticus :  its  three 
digitations  are  very  thick  and  flefliy  ;  they  foon  con- 
verge fo  as  to  form  a  fmall,  but  thick  and  flefhy  muf- 
cle, which,  terminating  in  a  point,  is  inferted  into 
the  very  apex  of  the  coracoid  procefs :  by  pulling  the 
coracoid  procefs  fore  wards  and  downwards,  it  will 
roll  the  Ihoulder. 

LXVIII.    The  SUBCLAVIAN  muscle  is  another  con-  68. 
cealed  mufcle  of  the  fcapula;  for  the  clavicle  is  juft 
the  hinge  upon  which  the  fcapula  moves,  and  the 
iubclavian  mufcle  arifes  by  a  flat  tendon  from  the 
cartilage  of  the  firft  rib  ;  it  becomes  flat  and  flefliy, 
and  Hes  along  betwixt  the  clavicle  and  the  firft  rib  ; 
it  arifes  at  a  ungle  point  of  the  rib,  flat  and  tendinous; 
but  it  is  inferted  into  a  great  length  of  the  clavicle, 
beginning  about  two  inches  from  the  fternum,  and  be- 
ing inferted  all  along  the  clavicle,  quite  out  to  where  it 
•  is  joined  to  the  acromion  procefs :  its  chief  ufe  (fince 
the  rib  is  immoveable),  muft  furely  be  to  pull  the  cla- 
vicle, 
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t^iu.  vicle,  and  confequently  the  fhoulder  downwards,  and 

tfs-    fo  to  fix  them. 

Many  have  afFe<aed  to  find  other  mufcles  of  refpi- 
ration  than  thofe  which  dkeclly  belong  to  the  ribs. 
Among  thefe  are  reckoned  the  ferratus  major,  the 
peftorahs  minor,  &c. ;  but  there  is  much  reafon  to 
doubt  whether  any  mufcles  can  have  much  efFe£t, 
which  do  not  belong  properly  to  the  ribs :  and  it  is 
manifeft,  that  the  fubclavian  can  have  none,  fince 
the  firft  rib  is  quite  rigid,  has  fo  Httle  length  of  car- 
tilage, that  it  cannot  bend  nor  move. 

The  fcapula  is  thus  moved  in  every  poflible  direc- 
tion upwards,  by  the  levator  and  the  trapezius ;  back- 
wards by  the  rhomboides,  aflifted  by  other  orders  of 
the  trapezius ;  downwards  and  backwards  by  the 
loweft  order  of  fibres  in  the  trapezius ;  downwards 
and  forwards  by  the  ferratus  major  anticus ;  diredly 
downwards  by  the  ferratus,  balanced  by  the  trape- 
zius, and  aflifted  by  the  fubclavius;  and  diredtly  fore- 
wards  by  the  pedloralis  minor. 

MUSCLES  OF  THE  ARM, 

VIZ.  THOSE  MOVING  THE  OS  HUMERI,  OR  ARM  BONJB. 

6g.  LXIX.  The  PECTORALis  MAJOR  is  a  large  thick 
and  flefhy  mufcle  which  covers  all  the  breaft.  It  a- 
rifes  from  two  thirds  of  ithe  clavicle  next  the  fternum  ; 
from  all  the  edges  of  the  fternum,  the  cartilaginous 
endings  of  the  fifth  and  fixth  ribs.  Where  it  arifes 
from  the  fternum,  it  is  tendinous,  and  the  fibres  from 
the  oppofite  mufcles  crofs  and  mix,  fo  as  to  make 
a  fort  of  fafcia  covering  the  bone.    It  is  fleftiy  where 

it 
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it  arifes  from  the  ribs,  and  there  it  mixes  with  the  P^ateiir. 

&,  IV. 

external  abdominal  mufcle.  The  fibres  approach  6^. 
each  other  till  they  form  a  flat  tendon  about  an  inch 
in  breadth;  and  as  the  fibres  approach  each  other, 
they  crofs  in  fuch  a  way,  that  the  lower  edge  of  the 
mufcle  forms  the  upper  edge  of  the  tendon,  which  is 
Hill  flat,  but  twiflied :  its  implantation  is  into  the  edge, 
if  I  may  call  it  fo,  of  the  groove  or  rut  of  the  biceps 
tendon.  That  part  which  arifes  from  the  clavicle  is 
a  little  feparated  from  that  which  arifes  from  the 
fternum ;  a  fatty  fine  makes  the  diftindion  ;  and  they 
are  fometimes  defcribed  as  two  parts  :  it  is  thofe  two 
bundles  chiefly  which  crofs  each  other  to  make  the 
plaited  appearance.  The  pedtoralis,  among  others, 
has  been  made  a  mufcle  of  refpiration  *. 

LXX.  The  LATissiMus  dorsi  is  the  broadeft,  not  70- 
only  of  the  back,  but  perhaps  of  the  whole  body. 
It  is  a  beautiful  mufcle,  covering  all  the  lower  part  of 
the  back  and  loins,  and  reaching  to  the  arm,  to  be 
the  antagonilt  to  the  pedtoral  mufcle.  It  arifes  by  a 
broad,  flat,  and  gliftening  tendon,  which  covers  all  the 
loins,  and  which  is  in  fome  degree  the  root  of  other 
mufcles,  efpecially  of  the  longifllmus  dorfi.  This  broad 
filvery  tendon,  begins  exadly  in  the  middle  of  the  back; 

it 

*  Haller  tells  us,  that  when,  at  any  time,  he  had  rheumatifm 
in  this  mufcle,  his  breathing  was  checked  j  and  when  he  had  dif- 
ficult breathing,  he  found  great  relief  by  fixing  the  hands,  ralfing 
the  (boulders,  and  a£ling  with  the  peftoral  mufcles.  It  feems 
confirmed  by  thefe  fads,  that  afthmatlcs  take  this  pofture  ;  wo- 
men in  labour  fix  their  arms,  by  refting  upon  the  arms  of  their 
chair ;  thofe  who  play,  01;  wind  inftruments  raife  the  Ihoulders 
in  ftraining. 
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Kate  III.  it  arifes  from  the  lower  vertebrae  of  the  loins,  from  the 
^  70.  fpines  and  knobs  of  the  back  of  the  facrum,  and  from 
the  back  part  of  the  circle  of  the  os  ilium  ;  this  laft, 
is  the  only  part  that  is  flefhy.  The  flat  tendon,  grad- 
ually pafles  into  a  flat  and  regular  mufcle,  which 
wraps  round  the  fide  of  the  body,  and  as  it  lies  over 
the  corner  of  the  fcapula,  it  receives  a  fmall  fleOiy 
bundle  from  it ;  and  as  it  paflTes  over  the  lower  ribs, 
it  has  fome  tendinous  flips  fent  into  it,  by  which  it  is 
attached  to  the  ribs.  Its  fibres  converge  :  for  the  lower 
ones  afcend ;  the  upper  ones  go  diredlly  acrofs.  And 
thefe  different  orders,  not  only  meet  to  form  its  flat 
tendon,  but  they  crofs  each  other,  like  thofe  of  the 
pedoral  nrufcle  :  Here  alfo  the  tendon  is  twifted,  and 
the  upper  edge  of  the  mufcle  forms  the  lower  edge  of 
the  flat  tendon;  which,  pafling  into  the  axilla,  turns 
under  the  arm  bone,  and  is  implanted  into  it,  on  the 
inner  edge  of  the  bicipital  groove  ;  fo  the  tendons  of 
the  pedoralis  and  latiflTimus  meet  each  other;  they 
in  fadl,  join  face  to  face,  as  if  the  one  tendon  ended 
diredly  in  the  other ;  and  both  united,  make  a  fort  of 
lining  for  the  groove,  or  a  tendinous  ftieath,  for  the 
long  tendon  of  the  biceps  to  run  on. 

Thefe  two  mufcles,  form  the  axilla  of  arm  pit ; 
and  although  each  has  its  pecuhar  offices,  their 
chief  operation  is  when  they  coincide  in  one  ac- 
tion ;  and  that  adion  is  exceedingly  powerful,  both 
by  the  great  ftrength  of  either  mufcle,  and  by 
their  being  implanted  into  the  arm  bone,  four  inches 
below  the  head.  The  pedoralis  major,  is  for  pul- 
ling the  arm  forwards,  as  in  laying  the  arms  acrofs 
the  breaft,  or  in  carrying  loads  in  the  arms ;  and  it 

forms 
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forms  the  border  of  the  axilla  before.  The  latifTimus  P^^eiH. 
dorfi  has  a  wider  range;  when  the  arm  is  raifed,  it 
brings  it  downwards,  as  in  ftriking  with  a  hammer,  or 
downwards  and  backwards,  as  in  ftriking  with  the  el- 
bow, or  in  rolling  the  arm  inwards  and  backwards,  as 
in  turning  the  palm  of  the  hand  behind  the  back, 
whence  it  has  the  obfcene  name  of  musculus  scalp- 
tor  ANi,  or  TERSOR  ANi  ;  and  it  forms  the  back 

,  edge  of  the  axilla.  The  edges  of  thefe  two  mufcles 
receive  the  preflure  of  crutches,  and  defend  the  vef- 

:  fels  and  nerves ;  when  both  mufcles  ad,  the  arm  is 

•  prelTed  diredlly  downwards,  as  in  rifing  from  our  feat, 
'  or  in  holding  a  bundl-e  under  the  arm,  or  when  the 
;  arm  is  fixed,  thefe  mufcles  raife  the  body  as  in  the 

•  example  juft  mentioned,  of  rifing  from  our  feat,  or  in 
'  walking  with  a  fliort  ftick,  or  in  railing  ourfelves  by 
t  our  hands  over  a  high  beam. 

LXXI.  The  DELTOiDES  i§  the  firft  of  thofe  muf- 
t  cles  which  arife  from  the  fcapula,  to  be  inferted  into 
1  the  llioulder  bone.  It  is  named  deltoid  mufcle,  from 
i  its  refembling  the  letter  A  of  the  Greeks ;  it  is  thick 
;  and  flefliy,  and  covers  the  top  of  the  ftioulder,  filhng 
1  up  the  fpace  betwixt  the  acromion  procefs,  and  the 
llhoulder  bone;  it  arifes  from  all  that  part  of  the  cla- 
'  "vicle,  which  is  not  occupied  by  the  peftoralis  mufcle, 
:  and  is  feparated  from  it  only  by  a  fatty  line ;  it  arifes 
:  again  in  another  bundle,  from  the  point  of  the  acro- 
r  mion  procefs,  and  this  middle  bundle  is  alfo  infulated 
ihy  a  fatty  line  on  either  fide  of  it.  The  third  bundle 
:  arifes  from  the  fpine  of  the  fcapula,  behind  the  acro- 
rraion  procefs  :  And  thus  the  mufcle,  has  three  converg- 
i  \ng  heads,  viz.  a  head  from  the  outer  end  of  the  clg,- 

H  h  vicle. 
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Plate  III.  vicle,  a  head  from  the  acromion,  or  tip  of  the  fhould- 
er,  a  head  from  the  ridge  of  the  fpine,  each  divided 
from  the  other,  by  a  fatty  line  *.  Thefe  heads  or 
bundles  of  fibres,  meeting  about  one  third  down  the 
humerus,  form  a  fhort,  flat,  and  ftrong  tendon,  which 
grafps,  or  almoft  furrounds  the  fhoulder  bone. 

Thefe  three  diftind  heads,  mull  be  obferved  in 
fpeaking  of  the  ufe  of  the  mufcle  ;  for  though  the 
chief  ufe  of  the  mufcle  be  to  raife  the  arm,  this 
is  not  the  ufe  of  it  in  all  circumftances ;  for  the  out- 
(Er  and  inner  heads,  lying  by  the  fide  of  the  fliould- 
er  bone,  and  below  the  joint,  do,  when  the  arm 
is  lying  flat  by  the  flde,  aflift  the  pedoral  and  latif- 
fimus  dorfi  mufcles  in  drawing  it  clofe  to  the  fide. 
But  when  the  middle  bundle  raifes  the  arm,  in  propor- 
tion, as  the  middle  bundle  raifes  the  arm,  it  lofes  of 
its  power  ;  and  in  proportion  as  it  lofes  of  its  power, 
the  fide  portions  haying  come  into  a  new  diredion,  be- 
gin to  helpi :  Nay,  when  the  arm  is  raifed  to  a  certain 
point,  more  power  ftill  is  required,  and  the  clavicular 
part  of  the  peroral  mufcle  alfo  comes  to  aflifl:.  It 
is  in  this  fuccefllon,  that  the  feveral  bundles  of , fibres 
adt  J  for  if  they  began  all  at  once  to  adt.the  arm  fiiould 
rather  be  bound  dov/n  by  the  lateral  portions,  than 
raifed  by  the  middle  one. 
-J,,  ■  LXXn.  CoRACo  BRACHiALis.— The  coraco  br^- 
chiahs,  fo  named  from  its  origin  and  infertion,  is  a  long 
.  and  rather  flender  mufcle. 

It  arifes  from  the  corocoid  procefs  of  the  fcapula, 
,  along  with  the  fhort  head  of  the  biceps  mufcle,  and 

it 

*  Albinus  has  diftingulQied  it  into  fcvcn  fafcIcuU  or  bundles  5 
a  very  fuperfluous  accuracy. 
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t  is  clofely  connedled  with  this  head,  almoft  its  whole  ^^^^  ii^- 
]  length :  it  is  fraall  at  its  beginning ;  it  grows  gradual- 
1  ly  thicker,  as  it  defcends  ;  it  is  all  flefhy,  and  is  infert- 
( ed  by  a  very  fliort  tendon  into  the  os  humeri,  nearly 
.about  its  middle,  betwixt  the  brachialis,  and  the  third  % 
1  head  of  the  triceps.  It  is  perforated  by  the  mufculo 
(Cutaneous  nerve.  This  was  obferved  by  Caflerius^ 
.an  Itahan  anatomift ;  and  the  mufcle  is  often  named, 

.'MUSCULUS  PERFORATUS  CASSERII. 

Its  adion  is  very  fimple,  to  raife  the.  arm  obliquely 
!  forwards  and  upwards,  and  confequently  to  give  a  de- 
!  gree  of  rotation.  It  will  alfo  have  a  chief  effed,  ill 
]  pulling  the  arm  towards  the  fide  of  the  body. 

LXXIII.  The  SUPRA  spinatus,  is  fo  named  from  its  73.' 
(Occupying  the  hollow  of  the  fcapula  above  the  fpine. 

It  arifes  from  the  back  of  the  fcapula,  from  the 
1  fpine,  and  from  the  edge  or  cofta;  it  is  exceedingly 
t thick  and  flefhy,  filling  up  all  the  hollow;  and  it  is 
i  firmly  ericlofed  in  this  triangular  hollow,  by  a  ftrong 
r  tendinous  expanfion,  which  pafles  from  the  edge  of  the 
1  fcapula,  to  the  ridge  of  the  fpine  :  It  is  confequently 
ia  mufcle  of  a  triangular  figure,  thick  and  ftrong ;  it 
ipalTes  under  the  acromion,  and  degenerates  into  a  ten- 
cdon  there,  and  going  under  the  acromion,  as  under  an 
iarch,  and  over  the  ball  of  the  humerus,  it  adheres  to" 
:the  capfule  of  the  ftioulder  joint,  and  is  atlaft  iftiplant^ 
eed  by  a  broad  ftrong  tendon,  into  the  great  tuberofity 
con  the  head  of  the  bone. 

It  is  evidently  defigned  for  raifing  the  humerus 
cdiredly  upwards,  and  by  its  attachment  to  the  capfule, 
^the  capfule  is  drawn  up  when  the  arm  is  raifedj  fo  that 
'  though  lax,  it  cannot  be  catched  in  the  joint.    It  ex- 

Hhij.  a/Hy 
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piatein.  adly  perronns  the  llime  motion,  with  the  middle  part 
of  the  DELTOiDES,  hcs  in  the  fame  direftion  with  it, 
and  affifts  it. 

74.       LXXIV.  Infra  spinatus,  is  hke  the  former,  in  all 
refpeds,  of  the  fame  uf?,  and  affifting  it. 

This  alfo  is  of  a  triangular  fhape,  and  is  fully  one 
half  larger  than  the  fupra  fpinatus ;  and  as  the  fupra 
fpinatus  arifes  from  all  the  triangular  cavity  above  the 
fpine,  this  arifes  from  aU  the  triangular  cavity  below 
it. 

It  arifes  flefhy,  from  all  the  back  of  the  fcapula  be- 
low the  fpine  itfelf,  and  from  all  the  bafe  of  the  fca- 
pula,  below  the  beginning  of  the  fpine,  and  alfo  from 
the  lower  margin  of  the  fcapula.    It  is  very  thick  and 
ftrong,  filling  up  the  trian-gular  cavity  entirely  ;  and  Jt 
is  clofcd  in  like  the  former,  by  a  ftrong  tendinous  ex- 
panfion  ;  it  begins  to  grow  tendinous  about  its  middle, 
but  it  continues  alfo  flefliy  till  it  paffes  over  the  fock- 
ct  of  the  ihoulder  joint:  It  alfo  is  conneded  with  the 
capfular  ligament,  is  inferted  into  the  fame  tuberofity 
with  the  former,  and  has  exaftly  the  fame  ufes,  viz. 
preventing  the  capfule  from  being  catchedin  the  joint, 
and  raifmg  the  arm  upwards,  and  inclining  it  a  Httle 
outwards,  by  a  flight  degree  of  rotation.    And  I  do 
beUeve,  that  one  great  ufe  of  thcfe  two  mufcles  is, 
when  the  arm  is  much  extended  backwards,  to  prec 
vent  the  head  of  the  humerus  from  ftarting  out  of  it3S 

fuperficial  focket. 

LXXV  The  teres  minor  is  a  third  mufcle  whicH 
"    co-operates  with  thefe.    This,  and  another,  are  fo  n^- 
mcd  from  their  appearance,  not  from  their  fhape,  to^ 
thev  fecm  round  when  fuperficially  difTeded,  becauie 

then 
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then  their  edges  only  are  feen  ;  but  when  fully  diflec-  piateiiL 
ted  from  the  other  mufcles,  they  are  quite  flat.    The  ^ 
teres  minor,  is  a  long,  fmall,  flefhy  mufcle ;  it  arifes 
from  the  angle,  and  all  the  lower  edge  of  the  fcapu- 
la  :  it  is  like  the  infra  fpinatus ;  it  becomes  early 
tendinous;  but  the  tendon  is   accompanied  with 
flefhy  fibres  from  below;  its  flat  tendon,  in  pafling 
over  the  joint,  is  attached  to  the  capfule,  and  is  finally 
inferted  into  the  great  tuberofity  of  the  flioulder  bone, 
fo  that  it  muft  have  exactly  the  fame  ufes,  as  the  two 
former  mufcles.    It  is  feparated  from  the  infra  fpina- 
tus, by  that  tendinous  expanfion  with  which  the  lat- 
ter is  covered ;  it  looks  like  a  part  of  the  fame  muf- 
cle in  its  origin,  where  it  lies  upon  the  fcapula ;  but 
is  very  diftindt  in  its  tendon.    The  fupra  fpinatus,  in- 
fra fpinatus,  and  teres  minor,  raife  the  arm. 

LXXVI.  The  teres  major,  is  in  fhape  like  the  .7^. 
former,  lies 'lower  upon  the  edge  of  the  fcapula, 
than  the  teres  minor,  and  is  thicker  and  longer  than 
it. 

It  arifes  chiefly  from  the  angle  of  the  fcapula  ;  part- 
ly from  the  lower  edge  of  the  fcapula,  at  its  back  part;  it 
is  conneded  with  the  teres  minor,  and  infra  spinatus. 
it  is  a  large,  thick  and  flat  mufcle,  and  forms  a  flat  fl:rong 
tendon,  which  pafles  under  the  long  head  of  the  triceps; 
it  pafles  under  the  os  humeri ;  turns  round  it,  and  is  in- 
ferted into  the  ridge,  on  the  inner  fide  of  the  groove, 
and  gives  fome  tendinous  fibres  to  line  the  groove.  In 
fiiort,  it  accompanies  the  tendon  of  the  latiflimus 
,  dorfi,  is  inferted  along  with  it,  and  may  be  confider- 
ed,  as  the  congener  of  the  latiflimus  dorfi  ;  and  the 

two 
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Plate  III.  two  tendons  are  inclofed  in  one  common  capfule,  or 

&  IV 

Iheath  of  cellular  fubftance. 

Its  ufe,  then,  is  evidently  to  draw  the  humerus  down- 
wards and  backwards,  and  to  perform  the  fame  rota- 
tion of  the  arms,  which  the  latiffimus  dorfi  does. 
77.  LXXVII.  The  subscapularis  lines  all  the  con- 
cavity of  the  fcapula,  hke  a  cufhion.  It  is  like  the 
furface  of  the  fcapula  on  which  it  lies,  of  a  triangular 
fhape  ;  and  from  the  convergence  of  all  the  fibres,  it 
is  completely  radiated  or  fan-lil  e ;  it  is  very  flelhy, 
thick,  and  ftrong ;  the  radii  are  each  minutely  de- 
fcribed  by  Albinus ;  but  Sabbattier  fays,  with  good 
fenfe,  that  he  cannot  diftinguiih  them,  fo  as  to  defcribe 
them  accurately ;  and  he  might  have  added,  that  there 
was  not  the  fhadow  of  a  motive  f.  ;r  wafting  time,  in  fo 
trival  an  employment,  as  counting  the  bundles. 

It  arifes  from  the  two  edges,  the  bafe,  and  all  the  in- 
ternal furface  of  the  fcapula.  And  indeed  it  is  to  fa- 
vour this  origin  that  the  inner  furface  of  the  fcapula  is 
full  of  httle  rifmgs  and  hollows,  to  every  one  of  which 
the^mufcle  adheres  clofely.  J^ft  under  the  coracoid 
procefs,  is  the  only  part  from  whence  it  does  not  arife. 
That  httle  fpace  is  filled  up  with  cellular  fubftance. 

Its  alternately  tendinous  and  fleftiy  fibres  are  fo 
rooted  in  the  fcapula,  and  fo  attached  to  its  rifmgs  and 
depreffions,  that  it  is  difficultly  cleaned  away  from  the 
bone. 

The  tendon  and  upper  edge  of  the  mufcle  is  almoft 
continuous  with  the  fupra  fpinatus;  but  from  the  man- 
ner of  its  infertion,  its  eftba  is  very  oppofite  from  that 
of  the  fupra  fpinatus,  for  it  goes  round  the  os  humeri 
to  its  infertion,  and  it  is  fixed  to  the  lefier  tuberofity, 
therefore  it  both  pulls  the  ami  backwards  and  down- 

wards; 
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ards,  and  performs  the  rotation  like  the  teres  major,  Plate  in. 
j  and  latiffimus  dorfi.    It  is  alfo  like  all  the  other  ten-  * 
jns,  attached  to  the  capfule,  fo  as  to  prevent  its  be- 
ing catched ;  and  it  is  particularly  ufeful  by  ftrength- 
ening  the  fhoulder  joint. 

OF  THE  MOTIONS  OF  THE  HUMERUS. 

Having  thus  defcribed  all  the  mufcles  which  move 
tthis  bone,  I  fliall  review  the  order  in  which  they  are 
aarranged,  and  mark  their  place  and  efFedts. 

To  diftinguifli  clearly  the  fundtion  of  each  mufcle, 
\we  have  but  to  mark  the  point  to  which  it  is  at- 
rtached. 

I.  Thofe  implanted  above  the  head  of  the  bone 
rmiift  raife  the  arm.  Now  the  fupra  fpinatus,  infra  fpi- 
rnatus,  and  teres  minor,  are  implanted  into  the  grea^ 
:  tubercle,  and  raife  the  arm  ;  and  the  deltoides  is  im- 
fplanted  in  the  fame  diredlion,  and  ftill  lower,  fo  that 
i  it  performs  the  fame  adlion  with  a  ftill  greater  degree  of 
fpower. 

1.  There  is  implanted  into  the  oppofite,  or  lower 
fpart  of  the  head,  the  fubfcapularis,  w'hich,  of  -courfe, 
cdraws  the  arm  direftly  downwards  and  backwards. 

3.  There  is  implanted  into  the  ourer  edge  of  the 
[bicipital  groove,  the  pedoralis  major,  and  alio  the  co- 
rraco-brachialis,  which  comes  in  the  fame  diredion  ; 
3  and  thefe  two  pull  the  arm  inwards,  towards  the  fide, 
cor  rather  upwards. 

4.  There  are  inferted  into  the  infide,  or  lower  fide  of 
tthe  groove,  the  latiflimus  dorfi,  and  teres  major,  both  of 
\yv'hich  pull  the  arm  directly  backwards,  as  they  berid 

•  under 
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pi>te  III.  under  the  arm,  to  reach  their  infertion.   They  alfo  roll 

Ac  IV 

the  palm  inwards  and  backwards.  And  it  is  eafy  to 
obferve  in  what  fucceffion  thofe  mufcles  mufl  ad,  to 
defcribe  the  circular  and  rotatory  motions  of  the  arm. 

Joints  are  more  ftrengtbened  by  the  origin  and  in- 
fertion of  mufcles  around  them,  than  by  elaftic  hga- 
ments,  which  yield  or  tear ;  whereas  the  mufcles  hav- 
ing a  living  power,  read  againft  any  feparating  force. 
They  contradl,  or,  in  other  words,  they  are  ftrong  in 
proportion  to  the  violence  that  the  joint  fuffers.  Thus, 
in  the  ftioulder,  the  capfule  is  fo  lax,  that  there  is  a 
mechanical  contrivance  to  prevent  its  being  checked 
in  the  joint,  and  it  is  moreover  fo  weak,  that,  independ- 
ent of  its  yielding  eafily,  it  is  alfo  very  eafily  torn ; 
but  thefe  mufcles  furround  the  joint  fo  fairly,  that 
their  ftrength  and  their  tendinous  infertions  with  the 
head  of  the  bone,  are  more  than  a  compenfation  for 
the  loofenefs  of  its  capfular  ligament.  Were  not  the 
mufcles  thus  clofely  attached,  the  Ihoulders  would  be 
very  often  difplaced,  the  glenoid  cavity  is  fo  fuper- 
ficial,  and  the  burfa  (o  lax ;  and  furely  it  is  for  fome 
fuch  purpofe  that  the  mufcles  are  planted  fo  clofely.. 
round  the  headj  for  when  they  ,are  implanted  at  a  dif- 
tance  from  the  centre,  as  one  mufcle,  the  deltoid  is,  or 
as  the  biceps  and  triceps  of  the  arm,  or  the  hamftrings, 
or  tendo  Achillis,  the  powder  is  much  increafed.  Here, 
in  the  humerus,  power  is  facrificed  to  the  firmnefs  of 
the  joint,  and  they  are  all  implanted  clofely  round  thq^ 
heUd  of  the  bone. 

The  joint  is  in  a  manner  formed  by  thefe  mufcles,  for 
the  fupra  fpinatus,  infra  fpinatus,  teres  major  and  nunor, 
^ud  the  fubfcapularis,  furround  the  joint  very  clofely, 

cover 
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cover  the  joint  with  their  flat  tendons,  and  fo  thicken  ^i^t^ 
the  capfule,  and  increafe  its  ftrength.  ^ 

The  mufcles  of  the  fore-lrm  are  only  four,  the  bi^ 
CEPs  and  brachialis  for  bending,  and  tile  triceps  and 
A-NcoNiEus  for  extending, 

LXXVIII.  Biceps brachii  flexor  is  univerfally  nam-  78. 
ed  BICEPS,  from  its  having  two  veiy  diftindl  heads.  It 
is  an  exceedingly  thick  and  ftrong  mufcle,  for  when  it 
contracts,  we  feel  it  almoft  like  a  hard  firm  ball  upon 
the  fore  part  of  the  arm,  and  at  the  upper  and  moll  con. 
fpicuous  part  of  this  ball  is  the  union  of  the  two  heads. 

The  larger  and  thicker  head  arifes  from  the  cora- 
Goid  procefs,  by  a  tendon  which  extends  three  inches 
along  the  fore  part  of  the  mufcle,  in  the  form  of  an 
:  aponeurofis,  but  at  the  back  part  the  tendon  is  fliort, 
:  and  the  mufcle  is  attached  there  to  the  flefliy  beUy  of  • 
;the  coraco-brachialis. 

The  fecond,  or  long  head,  arifes  from  the  edge  of 
the  glenoid  cavity,  at  its  upper  part ;  it  is  exceeding- 
'ly  fmall  and  tendinous,  and  this  long  tendon  runs  down 
m  Its  proper  cavity,  tiU  about  the  third  part  down  the 
ihumerus  the  two  heads  meet.    And  though  below  this 
!it  IS  but  one  flelhy  belly,  yet  here,  as  in  other  mufcles 
:the  common  divifion  betwixt  its  two  origins  may  be' 
•^Iftill  obferved. 

.  It  is  earher  tendinous  at  the  -fore  part  and  outer 
ride  ;  the  tendon  here  fends  off  that  aponeurotic  ex- 
panfion  which  covers  all  the  arm  below,  and  enclofes 
■he  mufcles  as  in  a  flieath.  The  tendon,  at  firft  flat 
ind  large,  becomes  gradually  fraaller  and  rounder;  it 

^  ^  turns 
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^^'^f-  -turns  a  little  in  its  defccnt,  fo  as  to  lay  one  flat  edge  to 
the  radius,  and  another  to  the  ulna  ;  and  it  is  at  laft 
implanted  into  that  round  tubercle,  which  is  on  the 
forepart  of  the  radius  a  little  below  its  neck. 
-  thegreatnfe  of  thebicepsis  to  bend  the  fore-arm  with 
great  ftrength.  But  as  it  is  inferted  into  the  tubercle  of 
the  radius,  when  the  arm  and  hand  are  turned  down- 
wards, it,  by  afting,  will  pull  them  upwards,  1.  e.  it  will 
affift  the  fupinators.    Since  both  its  heads  are  from  the 
fcapula,  it  will  alTo  occafionally  move  the  humerus,  as 
well  as  the  fore-arm. 
79        LXXIX.  The  brachialis  internus  lies  immediate^ 
ly  under  the  biceps,  and  is  a  very  ftrong  fleHiy  muf- 
cle  for  affifting  the  biceps  in  bending  the  arm.    It  is 
called  BRACHIALIS,  ftom  its  origin  in  the  fore-arm,. and 
INTERNUS,  from  its  being  within  the  biceps. 

It  arifes  ftom  two-thirds  of  the  os  humeri  at  its  fore 
part  by  a  fort  of  forked  head ;  for  it  comes  down 
frorri  each  fide  of  the  deltoid.  It  continues  its  at- 
tachment all  the  way  down  the  fore  part  of  the  hume- 
rus, to  whhin  an  inch  of  the  joint.  It  is  very  thick, 
fle^y,  and  ftrong  ;  it  is  tendinous  for  about  two  itiches 
in  its  fore  part ;  and  is  inferted  by  a  flat  ftrong  tendon 
into  the  coronoid  procefs  of  the  ulna. 

Other  ufes  are  afcribed  to  it,  as  the  lifting  up  the 
capfule  to  prevent  its  being  pinched.    But  the  chie 
ufe  of  it  is  to  bend  the  fore-arm.    In  a  ftrong  man  it 
is  exceedingly  thick,  audits  edge  projeds  from  under 
b'  d'e  of  the  biceps,  and  is  feen  in  the  lateral  view 
T  XXX  Triceps  extensor-Upou  the  back  part 
'  of  thelrm  three  muBes  are  defcribed  :  the  ext^rifor 
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longus,  the  cxtenfor  brevis,and  the  brachialis  externus ;  P  ate  v. 
but  it  is,  in  facft,  one  three-headed  mufcle. 

The  longeft  head  of  this  mufcle  is  in  the  middle.  It 
arifes  by  a  flat  tendon  of  one  inch  in  thicknefs ;  from 
the  edge  of  the  fcapula  under  the  neck,  and  a  little 
way  from  the  origin  of  the  long  head  of  the  biceps ; 
and  it  is  under  this  head  that  the  tendon  of  the  teres 
major  pafles^to  its  infertion. 

The  fecond  head  is  on  the  outfide  of  the  arm,  next 
in  length  to  this.  It  arifes  from  the  arm  bone  under 
the  great  tuber,  and  jult  below  the  infertion  of  the  te- 
res minor.  Thefe  two  meet  about  the  middle  of  the 
liumerus. 

The  third,  or  internal  head,  is  the  fliorteft  of  all.  It 
begins  at  the  inner  iide  of  the  humerus,  jufh  under  the 
infertion  of  the  teres  major ;  and  it  arifes  from  the  in- 
ner part  of  the  humerus,  all  the  way  down,  and  joins 
juft  where  the  fecbnd  head  joins,  (i.  e.  about  the  mid- 
dle). All  thefe  heads  ftill  continue  adhering  to  the 
humerus  fas  the  brachiahs  does  on  the  fore  fide),  quite 
down  to  witliin  an  inch  of  the  joint,  and  then  a  ftrong 
thick  tendon  is  formed,  by  which  it  is  implanted 
itrongly  in  the  projecling  heel  of  the  ulna,  named  ole- 
cranon, by  which  projcdion  it  has  great  power,  and 
the  power  is  increafed  by  an  increafed  length  in  dogs, 
and  other  animals  wliich  run  or  bound. 

The  whole  forms  a  very  thick  and  powerful  mufcle, 
which  covers  and  embraces  all  the  back  part  of  the 
arm ;  and  its  ufe  is  too  fimple  to  admit  of  any  farther 
explanation,  than  juft  to  fay  that  it  extends  the  hinge 
joint  of  the  elbow  with  great  power;  and  that  by  its 

1  i  ij  long 
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Plate  V.    long  head  it  may  affift  alfo  to  bend  the  Hioulder  out, 
^    "     wards  and  backwards. 

Befides  bones,  there  is  alfo  another  fource  of  attach^ 
nient  for  mufcles,  that  is,  the  tendinous  expanfions: 
for  the  expanfions,  which  go  on  the  furface  like  Hieaths, 
alfo  dive  betwixt  the  mufcles,  and  form  fepta,  or  par- 
titions, from  which  their  fibres  arife. 

One'tendinous  expanfion  begins  from  the  clavicle 
and  acromion  procefs,  or  rather  comes  down  from  the 
neck :  it  is  then  ftrengthened  by  the  tendon  of  the 
deltoid  mufcle  ;  it  defcends,  covering  all  the  arm  ;  and 
b.efore  it  goes  down  over  the  fore-arm,  it  is  again  re- 
inforced chiefly  by  the  biceps,  but  alfo  by  the  tendon 
of  the  extenfor  triceps.    One  remarkable  procefs,  or 
partition  of  this  general  fafcia  is  fent  in  from  the  flieath 
'  to  be  fixed  to  the  outfide  of  the  humerus,  all  the  way 
down  to  the  ridge  of  the  outer  condyle.  Another 
partition  goes  down,  in  like  manner,  to  the  inner  con- 
dyle, along  the  ridge  which  leads  to  it ;  then  the  faf- 
cia,  taking  a  firm  hold  on  the  condyles,  is  greatly 
ftrengthened  about  the  elbow,  and  goes  over  the  fore- 
arm,  enclofing  its  mufcles  in  a  very  firm  and  clofe 
flieath  ;  and  it  fends  partitions  down  among  the  feve- 
ral  layers  of  mufcles  in  the  fore-arm,  wliich  gives  each 
of  them  a  firm  hold. 
81.       LXXXI.  The  ANCONEUS  is  a  fmail  triangular  muf- 
cle, placed  on  the  back  part  of  the  elbow.  It  arifes  from 
the' ridge  and  from  the  external  condyle  of  the  humerus, 
by  a  thick,  ftrong,  and  ftiort  tendon.    From  this  it  be- 
comes fleftiy,  and  after  running  about  three  inches  ob- 
liquely backwards,  it  is  inferted  by  its  oblique  flefliy 
fil^res  into  the  back  part  or  ridge  of  the  ulna. 
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It  is  manifeftly  defigned  for  the  extenfion  of  the  fore-  Piafe  v. 
arm,  and  has  only  that  one  fimple  adlion. 

MUSCLES  QF  THE  RADIUS,  CARPUS,  AND  FINGERS. 

The  whole  fore-arm  is  covered  with  a  mafs  of  muf, 
cles  of  great  ftrength,  and  fo  numerous  and  intricate, 
with  a  catalogue  of  names  fo  difficult,  and  fo  diftrad- 
ing,  that  they  fliould  be  arranged  and  clalTed  with 
much  care,  explaining  to  the  ftudent  the  reafon  and 

■  value  of  their  names,  and  the  place  and  effedl  of  each 

I  elafs. 

The  fore-arm  is  covered  with  a  fafcia,  orftrong  ten- 
i  dinous  web,  which,  like  that  which  covers  the  tempo- 
iral  mufcle,  gives  both  origin  and  ftrength  to  the  muf- 
icles  which  he  under  it,  which  divides  the  feveral  lay- 
cers  one  from  another,  and  helps  them  in  their  flrong 
•adlions,  with  that  kind  of  fupport  which  workmen  feel 
:in  binding  their  arms  with  thongs.    This  fafcia  is  faid 
tto  proceed  from  the  fmall  tendon  of  the  biceps  mufcle, 
t  though  that  were  but  a  flender  origin  for  fo  great  a' 
web  ©f  tendon,  which  not  only  covers  the  furface  of 
tthe  mufcles,  but  enters  among  their  layers.   This  fafcia 
rreally  begins  in  the  fhoulder,  and  has  an  addition  and  an 
mcreafe  of  ftrength  from  every  point  of  bone ;  it  is  affift- 
■ed  by  each  tendon,  becaufe  the  tendons  and  fafcia  are  of 
jne  nature  over  all  the  body,  and  its  connexion  with  the 
lendon  of  the  biceps  is  quite  of  another  kind  from  that 
fvvhich  has  been  fuppofed.    I  would  not  allow  that  thd 
)Diceps  tendon  expands  into  the  fafcia,  but  rather  that 
■■he  web  receives  the  biceps  tendon,  which  is  implant- 
ed into  it,  and  for  this  wife  purpofe,  that  when  the  fore- 

4  arm 
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Plate  V.  arm  is  to  ftrike,  or  the  hand  to  grafp,  the  biceps  firft 
moves,  and  by  making  the  fafcia  tenfc,  prepares  the 
fore-arm  for  thofe  violent  anions  which  are  to  enfue. 
Thus,  it  may  be  defined,  a  web  of  thin  but  ftrong  ten- 
don, which  covers  all  the  mufcles  of  the  fore-ann, 
makes  the  furface  before  diffedlion  firm  and  fmooth, 
fends  down  partitions,  which  are  fixed  into  the  ridges 
of  the  radius  and  ulna,  enabling  thofe  bones  to  give 
a  broiider  origin  to  the  mufcles,  eftablifhing  a  ftrong 
connection  among  the  feveral  layers,  and  making  the 
difledion  always  difficult,  and  never  fair  nor  clean. 

The  motions  to  be  performed  by  the  mufcles  which 
lie  upon  the  fore-arm  are  thefe  three  ;  to  roll  the  hand, 
to  bend  the  wrift,  to  bend  the  fingers. 

I.  The  turning  of  the  hand,  which  is  performed  by 
rolhng  the  radius  on  the  ulna,  is  named  pronation  and 
fupinatioA.  When  we  turn  the  palm  down,  it  is  faid  to 
be  prone  ;  when  we  turn  the  palm  upwards,  it  is  fu- 
pine.  This  is  pronation  and  fupination.  The  muf- 
cles which  perform  thefe  motions  are  the  pronators  and 
the  SUPINATORS,  and  the  motion  itfelf  is  beft  exemplifi- 
ed in  the  turning  a  key  in  a  lock,  or  in  the  guards  of 
fencing,  which  are  formed  by  a  continual  play  of  the 
radius  upon  the  ulna,  carrying  the  wrift  round  in  cir- 
cles. 

1.  The  wrift  is  called  the  carpus,  and  therefore  thofe 
mufcles  which  ferve  for  bending  or  extending  the  wrift, 
arc  the  flexors  and  extensors  of  the  carpus. 

3.  The  bending  and  extending  of  the  fingers  cannot 
be  miftaken,  and  therefore  the  flexors  and  extenfors  of 
the  fingers  need  not  be  explained. 

Thefe 
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Thefe  mufcles  are  denominated  from  their  ufes  chief-  "^^^^^  ^^ 
ly  ;  but  if  two  mufcles  perform  one  motion,  they  may 
be  diftinguifhed  by  fome  accident  of  their  fituatiori  or 
form.  And  thus,  if  there  be  two  benders  of  the  fin- 
gers, one  above  the  other,  they  are  named  flexor  sub- 
LiMis,  and  FLEXOR  PROFUNDUS,  1.  6.  the  deep  and  the  fu- 
perficial  flexors.  If  there  be  two  flexors  of  the  carpuSj 
one  is  named  flexor  radialis  carpi,  by  its  running  a- 
long  the  radius,  the  other  flexor  ulnaris  carpi,  frompafling 
in  courfe  of  the  ulna.  And  if  there  be  two  pronators, 
one  may  be  diftinguiflied  pronator  teres,  from  its  round 
fliape,  the  other  pronator  quadratus,  from  its  fquare 
form.  And  this,  I  trufl:,  will  ferve  as  a  key  to  what  is 
found  to  be  a  fource  of  inextricable  confufion. 

It  will  be  cafy  to  make  the  origins  and  infertions 
Itill  more  Ample  than  the  names ;  for  all  the  mufcles 
^irife  from  two  points,  and  have  but  two  ufes. 

This  affertion  lhall  be  afterwards  qualified,  with  a 
few  exceptions ;  but  at  prefent  it  fliall  fl;and  for  the 
rule  of  our  demonftration ;  for  all  the  mufcles  arife 
from  two  points,  the  external  and  internal  condyle. 
The  internal  condyle  is  the  longer  one,  and  gives 
mofl:  power;  more  piower  is  required  for  bending, 
grafping,  and  turning  the  hand  ;  therefore  all  the 
mufcles  which  bend  the  hand ;  all  the  mufcles  which 
bend  the  fingers,  and  mofl:  certainly  all  the  pronators, 
or  all  thofe  which  turn  the  palm  downwards,  arife 
from  the  internal  condyle. 

The  external  condyle  is  fliorter ;  it  gives  lefs  power; 
there  is  httle  rftfiftance  to  opening  the  hand,  and  Ht- 
tle  power  is  required  in  extending  the  fingers  ;  and  fo 
all  the  mufcles  which  extend  the  wrifl;  or  the  fingers, 

or 
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Fate  V.  or  ToU  tlic  hand  outwards  to  turn  it  fupine,  arife  froni 
the  external  condyle.  So  that  when  we  hear  a  prona- 
tor or  a  flexor  named,  we  know  that  the  origin  muft 
be  the  internal  condyle,  and  the  infertion  is  exprefled 
by  the  name.  Thus  a  pronator  radii  is  a  bender  of 
the  radius,  goes  to  the  radius ;  a  flexor  carpi  goes  to 
the  wrift  ;  a  flexor  digitorum  goes  to  the  fingers  ;  and 
a  flexor  poUicis  goes  to  the  thumb  :  and  all  the  flexors, 
and  all  the  pronators,  iflue  from  that  point  as  from  a 
centre. 

And,  again,  when  a  fupinator  or  extenfor  is  named, 
we  know  where  to  look  for  it ;  for  they  alfo  go  out 
from  one  common  point,  the  external  condyle ;  and 
the  fupinator  radii  goes  to  the  radius ;  the  extenfor 
carpi  goes  to  the  wrifl: ;  the  extenfor  pollicis  goes  to 
the  thumb  ;  and  the  extenfor  indicis  to  the  fore 
finger. 

FLEXORS. 

The  MUSCLES  clofing  aiid  bending  the  hand,  ariie 
from  the  internal  condyle.    They  are, 
The  PRONATOR  TERES,  bcndihg  the  radius. 
Palmaris  longus,  T 
Flexor  carpi  radialis,    >  bending  the  wrifi. 

 >  •  ULNARIS,  J 

 DIGITORUM  suBLiMis,    T  bending  the 

.  .  • —  PROFUNDUS,  V  fingers  and 

 LONGUS  POLLICIS,         J  thumb . 

And,  laflily,  The  pronator  quadratus,  which  is 

the  fingle  mufcle  out  of  that  fcheiiie  which  I  have 

propofed. 

LXXXII. 
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LXXXII.  The  PRONATOR  teres  radii  is  of  the  out-  PiatcV. 
ermoft  layer  of  rtiufcles,  is  fmall  and  round ;  named  82. 
pronator  from  its  office  of  turning  the  radius,  and 
teres  from  its'  fhape,  or  rather  to  diftinguifh  it  from 
the  pronator  quadratus,  which  is  a  fhort  fquare  muf- 
cle  which  hes  deep  again,  being  laid  flat  upon  the 

naked  bones. 

The  pronator  teres  arifes  chiefly  from  the  internal 
tubercle  of  the  humerus,  at  its  lower  and  fore  part. 
It  has  a  fecond  origin  from  the  coronoid  procefs  of 
the  ulna;  thefe  form  two  po'rtions,  betwixt  which 
pafles  the  radial  nerve.  The  mufcle  thus  formed 
is  conical,  is  gradually  fmaller  from  above  down- 
wards, is  chiefly  fleftiy,but  is  alfo  a  little  tendinous, both 
at  its  origin  and  at  its  infertion;  and  ftretches  obhquely  ^ 
acrofs  the  fore-arm,  pafling  over  the  other  mufcles  to 
be  inferted  in  the  outer  ridge  of  the  radius,  about  the 
'middle  of  its  length. 

Its  ufe  is  to  turn  the  hand  downwards,  by  turning 
the  radius  ;  and  it  will  alfo,  in  ftrong  adions,  be 
brought  to  bend  the  fore-arrfi  on  the  arm,  or  the  re- 
Verfe,  when  the  fore-arm  is  fixed,  and  we  are  to  raife 
the  trunk  by  holding  with  the  hands. 

LXXXIIl.  The  palmaris  longus  is  a  lottg  thin  g.. 
mufcle,  which,  although  it  feems  to  have  another  ufc 
in  its  expanfion  into  the  aponeurofis,  yet  is  truly,  by 
infertion  into  the  annular  ligament  of  the  wrifl;,.  a 
flexor  of  the  wrift,  and,  in  fome  degree,  a  pronator  of 
the  radius. 

It  arifes  from  the  internal  condyle  of  the  os  hu- 
meri, and  is  the  firfl:  of  five  mufcles  which  have  one 
common  tendon  going  out,  like  radii,  from  one  com- 
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V.  mon  centre,  viz.  the  palmaris ;  the  flexor  radiahs , 
the  flexor  ulnaris  ;  the  flexor  digitorum  fublimis ;  the 
flexor  digitorum  profundus. 

The  pahnaris  longus  arifes  from  the  inner  condyle 
of  the  OS  humeri,  and  alfo  from  the  intermufcular 
tendon,  M'hich  joins  it  with  the  flexor  radiahs  and 
:flexor  digitorum  fubUmis,  and  from  the  internal  fur- 
face  of  the  common  jfheath.    Its  flefhy  belly  is  but 
two  inches  and  a  half  or  three  inches  in  length  ;  and 
.its  long  flender  tendon  defcends  along  the  .middle  of 
the  fore-arm  to  be  inferted  into  the  fore  part  of  the 
annular  ligament  of  the  wrift,  jufl;  under  the  root  of 
the  thumb.    This  tendon  feems  to  give  rife  to  the 
very  fl:rong  thick  aponeurofls  of  the  palm  of  the  hand, 
(under  which  all  the  mufcles  of  the  hand  run,  and 
which  conceals  the  arch  of  blood  veflTels,  and  proteds 
them),  thence  the  mufclc  has  its  name.    But  it  is  a 
very  common  mifl:afee  to  thinfc,  that  becaufe  tendons 
are  fixed  to  the  Iheaths,  the  fheaths  are  only  produc- 
tions of  the  tendons ;  whereas  the  fheaths  do  truly 
arife  from  bones.    The  fafcia  which  the  deltoides  is 
thought  to  form,  arifes  from  the  acromion  and  cla- 
vicle ;  and  the  fafcia,  which  the  biceps  is  thought  to 
produce,  arifes  from  the  condyles  of  the  humerus ; 
and  that  great  flieath  of  tendon  which  is  made  tenfe 
by  the  raufculus  fafciahs  of  the  thigh,  does  not  arife 
from  that  mufcle,  but  comes  down  from  the  fpine  of 
the  ilium,  ftrengthened  by  expanfioiis  from  the  ob- 
lique mufcles  of  the  abdomen ;  in  the  prefent  in- 
fl:ance,  we  have  the  clearefl;  proof  of  fafcia  being  de- 
rived from  fome  other  fource  than  the  tendons,  for 
fometimes  the  palmaris  mufcle  is  awanting,  when  flill 
the  tendinous  expanfion  is  found,  and  fome  pretend  to 
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fay,  that  the  expanfion  is  awanting  when  the  mufcleis  rhtf\ 
found.  The  aponeurofis,  which  covers  the  palm,  is  ^ 
Jike  the  palm  itfelf,  of  a  triangular  figure ;  it  begins 
from  the  fmall  tendon  of  the  palmaris  longus,  and 
gradually  expands,  covering  the  palm  down  to  the 
fmall  ends  of  the  metacarpal  bones.  Its  fibres  ex- 
pand in  form  of  rays  ;  and  towards  the  end,  there  are 
CTofs  bands  which  hold  them  together,  and  make 
them  Wronger ;  but  it  does  not  cover  the  two  outer 
metacarpal  bones  (the  metacarpal  of  the  fore  finger, 
or  of  the  httle  finger),  or  it  only  covers  them  with  a, ve- 
ry thin  expanfion. 

Now  this  palmar  expanfion  alfo  fends  down  perpen- 
dicular divifions,  which  take  hold  on  the  edges  of  the 
metacarpal  bones :  and  thus  there  being  a  perpendi- 
cular divifion  to  each  edge  of  each  metacarpal  bone, 
there  are  eight  in  all,  which  form  canals  for  the  ten- 
dons of  the  fingers,  and  for  the  lumbricales  mufcles. 

LXXXIV.  The  palmaris  brevis  is  a  thin  flat  cu-  84. 
taneous  mufcle,  which  arifes  properly  from  the  edge 
of  the  palmar  aponeurofis,  near  to  the  ligament  of 
the  wrifi: ;  whence  it  fi:retches  acrofs  the  hand  in  thin 
fafciculi  of  fibres,  which  are  at  laft  inferted  into  the 
OS  pififorme,  on  which  the  little  finger  ftands,  and 
into  the  Ikin  and  fat  on  the  edge  of  the  palm.  This 
is  the  palmaris  cutaneus  of  fome  authors,  for  which 
we  can  find  no  ufe,  except  of  drawing  in  the  flcin  of 
the  hand,  and  perhaps  making  the  palmar  expanfion 
tenfe. 

LXXXV.  The- flexor  carpi  radialis  is  a  long 
thin  mufcle  arifing  from  the  inner  condyle,  ftretching 
along  the  middle  of  tjie  fore-arm  fomewhat  in  the 
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Plate  V.   courfe  of  the  radius,  and  is  one  of  the  five  mufcles 
^    '     which  rife  by  one  common  tendon,  and  which  are, 
for  fomc  way,  tied  together. 

It  arifes  tendinous  from  the  inner  condyle;  the  ten- 
don very  fhort  and  thick.    This  tendon,  at  its  origin, 
is  fpht  into  many  (feven)  heads,  which  are  interlaced 
with  the  heads  of  the  fubhmis  profundis  palmaris,  &.C.; 
confequently  this  mufcle  not  only  arifes  from  the  in- 
ternal condyle,  but  alfo  froin  the  intermufcular  par- 
titions (as  from  that  betwixt  it  and  the  fubhmis)  :  it 
forms  a  long  tendop,  which,  becoming  at  laft  very 
jfrnall  and  round,  runs  under  the  annular  hgament :  it 
runs  in  a  gutter  peculiar  to  itfelf ;  but  in  this  canal  it 
IS  moveable,  not  fixed  :  it  then  expands  a  very  little,  , 
and  is  inferted  into  the  metacarpal  bone  of  the  fore 
finger,  alfo  touching  that  which  fupports  the  thumb. 

Its  ufe  is  chiefly  to  bend  the  wriil  upon  the  radius. 
But  when  we  confider  its  obhque  diredlion,  it  will 
alfo  be  very  evident,  that  it  muft  have  fome  efied  in 
pronation ;  and  this,  like  many  of  the  mufcles  of  the 
fore-arm,  although  defigned  for  a  different  purpofe, 
will  alfo  have  fome  effea  in  bending  the  fore-arm  at ' 
the  elbow  joint. 
85,  LXXXVI.  The  flexor  carpi  ulnaris  is  a  long 
mufcle,  much  like  the  former  ;  *  but  as  its  courfe  is 
along  the  radius,  or  upper  edge  of  the  fore-arm,  this 
runs  along  the  ulna  or  lower  edge. 

It  comes  off  tendinous  from  the  inner  condyle  of 
the  OS  humeri,  by  the  common  tendon  of  all  the  muf- 
cles:  It  has  alfo,  hke  the  pronator  teres,  a  fecond 
head,  viz.  from  the  olecranon  procefs  of  the  ulna, 
which  arifes  flefhy,  and  as  the  radial  nerve  palfes 
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betwixt  the  heads  of  the  pronator  ter.es,  the  ulnar  pi-^^^ 
nerve  perforates  this*mufcle  betwixt  its  heads.  The 
flexor  uhiaris  palTes  all  along  the  flat  fide  of  the  ulna, 
betwixt  the  edge  of  the  fubhmis  and  the  ridge  of  the 
bone  :  and  here  it  has  a  third  origin  of  oblique  fibres, 
ivhich  come  from  the  edge  of  the  uina,  two  thirds  of 
its  length.    Its  tendon  begins  earjy  on  its  upper  part, 
by  which  it  has  fomewhat  the  form  of  a  penniform 
mufcle.    It  has  ftill  a  fourth  origin  from  the  inter- 
mufcular  partition,  which  ftands  betwixt  it  and  the 
fublimis  flexor ;  and  is  alfo  attached  to  the  internal 
furface  of  the  common  fafcia  of  the  arm.    Its  long 
tendon  is  at  lafl:  infcrted  into  the  os  pififorme  at  its 
fore  part,  where  it  fends  oflf  a  thin  tendinous  expan- 
fion  to  cover  and  ftrengthen  l,he  annular  ligament; 
and  alfo  a  thin  expanfion  towards  the  fide  of  the  httle 
finger  to  cover  its  mufcles. 

This  is  to  balance  the  flexor  radialis :  a£ling  to- 
gether, they  bend  the  wrift  with  great  fl:rength  ;  and 
when  this  ads  alone,  it  pulls  the  edge  of  the  hand  fide- 
ways. 

'  LXXXVII.  The  flexor  digitorum  sublimis,  is 
named  sublimis  from  being  the  more  fuperficial  of  the 
two  mufcles,  perforatus,  from  its  tendon  being  per- 
forated by  the  tendon  of  that  which  lies  immediately 
below.  It  lies  betwixt  the  palmaris  longus  and  flexor 
uhiaris  :  It  is  a  large  flefhy  mufcb  ;  and  not  only  its 
tendons,  but  its  belly  alfo,  is  divided  into  four  fafci- 
cuU,  correfponding  with  the  fingers  which  it  is  to 
ferve. 

It  arifes  from  the  internal  condyle,  along  with  the 
other  four  mufcles  j  from  the  ligament  of  the  elbow 
'    ■  *  '  joint ; 
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joint ;  from  the  coronoid  procefs  of  the  ul'na ;  and 
from  the  upper  part  of  the  radius,  at  the  fliarp  ridge. 
By  thefe  origins,  it  becomes  very  flefhy  and  thick  ; 
and,  a  little  above  the  middle  of  the  fore-arm,  divides 
into  four  flelhy  portions,  each  of  which  ends  in  a 
flender  tendon.    The  tendons  begin  at  the  middle  of 
the  fore-arm,  or  near  the  divifion  ;  but  they  continue 
to  be  joined  to  each  other  by  flelhy  fibres  fome  way 
down  :  and  indeed  the  flefhy  fibres  ceafe  only,  when 
It  IS  about  to  pafs  under  the  annular  ligament  of  the 
wrift.    At  this  place,  a  cellular  ftringy  tiffue  conneds 
the  tendons  with  each  other,  and  with  the  tendons  of 
the  profundus  ;  but  after  they  have  paffed  under  the 
ligament,  they  expand  towards  the  fingers  which  they 
are  to  ferve.    They  each  begin  to  be  extended  and 
flattened,  and  to  become  thinner ;  they  begin  to  ap- 
pear cleft ;  they  pafs  by  the  edge  of  the  metacarpal 
bones,  and  efcape  from  under  the  palmar  aponeurofis : 
and  where  it  ends,  viz.  at  the  root  of  the  fingers,  a 
tendinous  ftieath  or  buria  begins,  in  which  thefe  ten- 
dons continue  to  be  enclofed. 

The  tendons  are  fairly  fplit  jufl  oppofite  to  the  top 
of  the  firft  phalanx :  and  it  is  at  this  point  that  the 
tendons  of  the  deeper  mufcle  pafs  through  this  fpht- 
ting.  The  flattened  tendon  parts  into  two,  and  its 
oppofite  edges  diverge  ;  the  back  edges  meet  behind 
the  tendons  of  the  profundus,  and  form  a  kind  of 
Iheath  for  them  to  pafs  in ;  and  then  they  proceed 
forward  along  the  fecond  phalanx,  into  the  fore  part  of 
which  they  are  implanted. 

This  mufcle  is  exceedingly  ftrong  :  its  chief  office 
is  to  bend  the  fecond  joint  of  the  fingers  upon  the 
firfi:,  and  the  firlt  upon  the  metacarpal  bone.  And 
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in  proportion  to  the  number  of  joints  that  a  mufcle  Kate  v. 
paffes  over,  its  offices  mull  be  more  nmnerous  j  for  ^ 
this  one  not  only  moves  the  fingers  on  the  jaieiatatfets,  i^rte/ 
but  the  hand  upon  the  wrift,  and  even  the  fore-arm 
upon  the  arm. 

LXXXVIII.  The  FLEXOR  DIGITORUM  PROFUNDUS  8$. 
vel  PERFORANs,  has  the  fame  origin,  infertion,  and  ufe, 
infomuch  that  the  defcription  of  the  laft  is  applicable 
to  this  mufcle  in  aim  oft  every  point.  This  is  of  a  low- 
er ftratum  of  mufcles  ;  it  lies  deeper,  and  under  the  for- 
mer, whence  its  name  :  and  by  this  deeper  fituation  it 
is  excluded  from  any  hold  upon  the  tubercle  of  the  hu- 
merus. 

It  arifes  from  the  ulna,  along  its  internal  furface, 
from  the  whole  furface  of  the  interolTeus  ligament, 
and  alfo  in  fome  degree,  from  the  intermufcular  mem- 
brane, which  feparates  this  from  the  fubhmus. 

This  mufcle  is  fmall,  we  may  fay  comprelfed  above, 
but  it  grows  pretty  ftrong  and  fleftiy,  near  the  middle 
of  the  arm  ;  it  divides  above  the  middle  of  the  arm^ 
into  four  portions,  correfponding  with  the  four  fingers; 
and  it  is  about  the  middle  of  the  arm,  that  the  ten- 
dons begin,  and  continue  to  receive  mufcular  fibres 
from  behind,  all  down  to  the  ligament  of  the  wrift : 
At  the  wrift  thefe  tendons  are  tied  to  each  other, 
and  to  the  tendons  of  the  fublimis,  by  loofe  ten- 
dinous and  cellular  fibres.  They  diverge  from  each 
other,  after  pafling  under  the  annular  ligament; 
and  going  along  in  the  hollow  of  tlie  bones,  under 
the  tendons  of  the  fublimis,  they  firft  pafs  through 
the  bridges  formed  by  the  palmar  apponeurofis, 
then  enter  the  Iheaths  of  the  fingers,  and  finally 
pai^  through  the  perforations  of  the  fublimis,  a  lit- 
tle 
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Plate  V.  tie  below  the  fecond  joint  of  the  fingers :  at  this  place, 
^        the  perforating  tendons,  are  fmaller  and  rounder  for 
their  eafy  paffage,  and  after  pafling,  they  again  ex- 
pand and  become  flat.    They  alfo  above  this,  appear 
themfelves  fpht  in  the  middle,  without  any  evident 
purpofe  ;  they  pafs  the  fecond  phalanx,  and  are  fixed 
into  the  root  of  the  third.    And  every  thing  that  is 
faid  of  the  ufe  of  the  fublimis,  may  be  apphed  to  this, 
only  that  its  tendons  go  to  the  furthefl  joint. 
89.        LXXXIX.  LuMBRiCALES.— I  fhall  here  defcribe,  as  a 
natural  appendage  of  the  profundus,  the  lumbricales 
mufcles,  which  are  four  fmall  and  round  mufcles,  re- 
fembhng  the  earth  worm,  in  form  and  fize ;  whence 
they  have  their  riariie.    They  arife  in  the  palm'  of  the 
hand,  from  the  tendons  of  the  profundus,  and  are 
therefore,  under  the  fublimis,  and  under  the  palmar 
aponeurofis.    They  are  fmall  mufcles,  with  long  and 
very  delicate  tendons.    Their  flefhy  bellies,  are  about 
the  length  of  the  metacarpal  bones,  and  their  fmall 
tendons  ftretch  owet  two  joints,  to  reach  the  middle 
of  the  fecond  phalanx.    The  firft  lumbrical?fe,  is  larger 
than  the  fecond,  and  the  two  firil,  larger  than  the  two 

laft.  / 

The  firft  arifes  from  the  fide  of  the  tendon  of  the 
fore  fingers,  which  is  next  to  the  radius ;  the  others  arife 
in  the  forks  of  the  tendons;  and  though  they  rife  more 
from  that  tendon  which  is  next  the  ulna,  yet  they 
have  attachments  to  both.  Their  tendons  begin  be- 
low the  firft  joint  of  each  finger  ;  they  run  very  flen- 
der  along  the  firft  phalanx,  and  they  gradually  wind 
around  the  bone,  fo  that  though  the  mufcles  are  in 
the  palm  of  the  hand,  the  tendons  are  implanted  in 
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the  back  parts  of  the  fingers,  and  their  final  connec- 
tion,  is  not  with  the  bending  tendons  of  the  fublimis 
and 'profundus,  but  with  tendons  of  the  extenfor  di- 
gitorum,  and  with  the  tendons  of  the  external  inter- 
offeimufcles,  with  which  they  are  united  by  tendinous 
threads. 

Hence  their  ufe  is  very  evident ;  they  bend  the 
firft  j>int,  and  extend  the  fecond  ;  they  perform  alter- 
nately either  office  ;  when  the  extenfors  ad,  they 
affift  them  by  extending  the  fecond  phalanx  or  joint : 
When  the  flexors  a6l,  and  keep  the  firft  and  fecond 
joint  bended,  the  extending  efTed  of  thefe  fmaller 
mufcles  is  prevented,  and  all  their  contradion  muft  be 
direded,  fo  as  to  afl^d  the  firft  joint  only,  which 
they  then  bend. 

They  are  chiefly  ufeful,  in  performing  the  quick 
ftiort  motions,  and  fo  they  are  named  by  Cowper,  the 
mufculi  fidicinales,  as  chiefly  ufeful,  in  playing  upon 
mufical  inftruments.  , 

XC.  The  FLEXOR  LONGUS  poLLicis  is  placed  by  the  90. 
fide  of  the  fubhmis,  or  perforatus,  and  lies  mider  the 
extenfor,  or  rather  extenfores  carpi.    It  runs  along  the 
inner  fide  of  the  radius,  whence  chiefly  it  arifes. 

Its  origin  is  from  all  the  internal  face  of  the  radius 
downwards,  from  the  place  where  the  biceps  is  inferted, 
and  from  the  introfleous  ligament,  aU  the  length  down 
to  the  origin  of  the  pronator  quadratus ;  nor  does  it 
even  flop  here ;  for  the  tendon  continues  to  receive 
flefliy  flips  all  the  way  down  to  the  entry,  under  the  li- 
gament of  the  wrift.  It  has  often  alfo  another  head,, 
which  arifes  from  the  condyle' of  the  humerus,  and  the 
fore  part  of  the  ulna ;  which  head^  is  tendinous,  and 

L 1  '  joins 


266 


MUSCLES  OF  THE  ARM,  &C. 


^e  iv.  joins  "near  the  top  of  that  origin  which  comes  from  the 
radius. 

It  becomes  tendinous,  very  high,  i.  e.  above  the 
middle  of  the  arm,  and  its  fmall  tendon  paffes  under 
the  annular  hgament,  ghdes  in  the  hollow  of  the  os 
metacarpi  poUicis,  and  feparates  the  fliort  flexor  into 
two  heads,  pafles  betwixt  the  two  fefamoid  bones  in 
the  firft  joint  of  the  thumb,  and  running  in  the  tendi- 
nous fheath,  it  reaches  at  laft  the  end  of  the  fartheft 
bone,  to  be  inferted  into  the  very  point  of  it. 

There  is  fometimes  fent  off  from  the  lower  part  of 
the  raufcle  a  fmall  flefhy  flip,  which  joins  m  tendon  to 
the  indicator  tendon  of  the  fublimis. 

Its  ufes,  we  conjedlure,  are  exadly  as  of  thofe  of  the 
other  flexors,  to  bend  the  lafl;  phalanx  on  the  firft,  the 
firft  on  the  metacarpal  bones,  and  occafionally  the 
wrift  upon  the  radius  and  ulna. 
51.  XCI.  The  PRONATOR  QUADRATUs,  fo  named  from 
its  fhape  and  form,  is  one  of  the  moft  fimple  in  its  ac- 
tion, fince  it  ferves  but  one  dired  purpofe,  viz.  turn- 
ing the  radius  upon  the  ulna. 

It  lies  flat  upon  the  interofl^eous  ligament,  upon  the 
■fore  part  of  the  arm,  about  two  inches  above  the  wrift  • 
it  is  nearly  fquare,  and  is  about  three  inches  in  length 
and  breadth.  Its  fibres  go  obliquely  acrofs,  betwixt 
the  radii^s  and  ulna.  It  arifes  from  the  edge  of  the 
ulna,  adheres  to  the  interofleous  ligament,  and  goes 
to  be  implanted  into  the  edge  of  the  radius.  It  turns 
the  radius  upon  the  ulna  and  this  mufcle,  and  in  fome 
degree  alfo  the  flexor  pollicis  are  the  only  mufcles 
which  do  not  come  fairly  under  that  arrangement,  by 

which 
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which  I  have  endeavoured  to  explain  the  mufcles  of  Plate  iv. 
the  fore-arm.  ^  ^" 

EXTENSORS. 

The  mufcles  which  he  upon  the  outer  lide  of  the 
fore-arm,  the  fupinators  and  the  extenfors  of  the  fin- 
gers and  wrift,  all  arife  from  one  point,  the  external 
condyle  of  the  humerus,  and  are  all  delivered  in  this 
liil : 

The  EXTENSOR  CARPI  RADIAHS  LONGIOR, 

The  EXTENSOR  CARPI  RADIALIS  BR^EVIOR,   C  ^^^^^^ 

The  EXTENSOR  CARPI  ULNARIS,  J  wrift. 

The  SUPINATOR  LONGUS,— turns  the  palm  upwards. 
The  EXTENSOR  COMMUNIS  DiGiTORUM, — extCnds  all  the 
fingers,  and  unfolds  the  hand. 

The  EXTENSOR  PRIMI  INTERNOIDH  POL- 
LICIS, 

The    EXTENSOR    3ECUNDI  INTERNOIDH 
POLLICIS, 

The     EXTENSOR     TERTII  INTERNOIDH 
POLLICIS, 

The  EXTENSOR  PRIMI  DIGITI  Vel  INDICATOR, — CXtCuds 

the  fore  finger. 

The  EXTENSOR  MINIMI  DIGITI,   vel  AURICULARIS,— eX-r 

tends  the  httle  finger. 

All  thefe  mufcles  arife  from  one  point,  the  external 
condyle.  They  all  roll  the  radius  outwards,  or  extend 
the  wrift,  or  extend  the  fingers.  As  the  mufcles  which 
bene,  need  more  fibres,  and  greater  ftrength,  they 
arife  from  the  internal  condyle,  which  is  the  larger, 
they  lie  in  a  deep  hollow,  for  the  bones  of  the  fore 
arm  bend  to  conceal  them,  and  they  form  a  very  thick 

I4 1  ij  flefhy 
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Plate  IV.  flefliy  cuflilon  ;  but  the  cxtenfors  requiring  lefs  power, 
^  ^'  arife  from  the  ftiorter  procefs  of  the  outer  condyle, 
are  on  the  convex  fide  of  the  arm,  and  are  thin,  hav- 
ing few  fibres ;  for  though  there  is  a  large  mafs  af  flelli 
on  the  inner  fide  of  the  arm,  forming  two  big  flexors, 
there  is  only  a  thin  layer  on  the  outer  fide  of  the  arm, 
forming  one  fiat  and  weak  extenfor. 

XCII.  Supinator  radii  loncus.  This  mufcle, 
forms  the  very  edge  of  the  fore  arm  :  It  arifes  by  ma- 
ny fhort  tendinous  fibres,  from  the  ridge  of  the  hur 
merus,  above  the  external  condyle,  which  origin,  is  ful- 
ly two  inches  in  length  above  the  condyle.  It  alfo 
arifes  from  the  inter-mufcular  membrane ;  and,  as  it 
fi:ands  on  the  very  edge  of  the  fore  arm,  it  runs  be- 
twixt the  flexor  and  extenfor  radiahs.  It  becomes^ 
thicker  as  it  pafTes  the  joint  of  the  humerus,  and  there 
gives,  a  very  peculiar  form  to  the  arm:  It  then  be- 
comes fmaller,  and  forms  a  flat  tendon,  which  is  quite 
naked  of  flefli  from  the  middle  of  the  radius,  or  a  lit- 
le  below,  down  to  the  wrift.  This  tendon  becomes 
gradually  fmaller,  till  it  reaches  the  wrift,  where  ex- 
panding a  little,  it  is  inferted  into  the  radius,  juft  in 
the  tuber  of  its  lower  head. 

Its  ufe  is  perhaps,  chiefly  as  a  fupinator,  but  it  is 
placed  juft  upon  the  edge  of  the  arm;  it  ftands  as  a 
fort  of  intermedium  betwixt  the  two  fets  of  mufcles  ; 
it  is  fixed  indeed,  rather  upon  the  internal  furfacc  of 
the  radius ;  but  yet  when  the  fupination  is  complete, 
when  the  hand  is  rolled  very  much  outward,  it  will 
become  a  pronator. 

It  is  all  at  once  fupinator  and  pronator,-  and  for  a 
moft  evident  reafon,  a  flexor  alfo  of  the  fore  arm,  fince 
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its  origin  is  at  leafl  two  inches  up  the  humerus,  above  ^ 
the  joint  of  the  elbow. 

XCIII.  The  EXTENSOR  CARPI  RADIALIS  LONGIOR,  haS 

the  additional  name  of  longior  or  primus,  to  diftin- 
guifli  it  from  the  next.  It  is  almoft  entirely  covered 
with  the  laft  mufcle,  the  fupinator. 

It  arifes  from  the  ridge  of  the  humerus  above  the 
external  condyle,  and  juft  under  the  origin  of  the  fu- 
pinator ;  it  defcends  all  along  the  back  of  the  radius  ; 
and  after  having  become  a  thick  flelhy  belly,  it  dege- 
nerates a  Uttie  lower  than  the  middle  of  the  radius, 
into  a  thin  flat  tendon,  which  becomes  flender  and 
fmall  as  it  defcends ;  and  turning  a  little  more  towards 
the  back  of  the  radius,  it  then  paffes  over  the  wrift, 
and  goes  along  with  the  tendon  of  the  extenfor,  un- 
der the  annular  hgament,  palfing  in  a  groove  of  the 
radius ;  at  laft,  it  is  inferted  into  the  root  of  the  me- 
tacarpal bone  of  the  fore  finger,  in  that  edge  next  the 
thumb. 

It  is  chiefly  an  extenfor  of  the  wrift :  in  pronation,  it 
pulls  the  wrift  diredly  backwards ;  in  fupination,  it 
moves  the  hand  fideways.  It  is  alfo  a  pronator,  when 
the  hand  is  turned  back  to  the  greateft  degree ;  and 
from  its  origin,  high  upon  the  Ihoulder  bone,  it  is  al- 
fo a  flexor  of  the  fore  arm. 

XCIV.  Extensor  carpi  radialis  brevior.  This 
mufcle  is  almoft  the  fame  in  defcription,  name,  and  ufe, 
with  the  former.  It  arifes  from  the  cKternal  condyle, 
and  here  a  common  tendon  for  many  mufcles  is  form- 
ed, juft  as  in  the  internal  condyle ;  for  from  this  point 
arife  the  extenfor  brevis,  extenfor  digitorum,  extenfor 
juinimi  digiti,  extenfor  carpi  ulnaris. 

The 


MUSCLES  OF  THE  ARM,  gcc. 


Plate  IV.  The  extenfor  carpi  radialis  brevior,  arifes  from  the 
outer  condyle  of  the  humerus,  by  the  common  ten- 
don ;  it  alfo  arifes  from  the  apoi^eurofis,  which  Hes  be- 
twixt the  extenfor  digitorum  and  this ;  it  grows  a 
pretty  large*  flefhy  body,  and  begins  like  the  laft,  to 
be  tendinous  below  the  middle  of  the  radius ;  fo  that 
this  mufcle  continues  flefhy  lower  than  the  laft  one, 
and  its  tendon  is  alfo  much  larger  and  thicker ;  it  runs 
under  the  annular  ligament,  in  the  fame  channel  with 
the  extenfor  longior ;  it  expands  a  little  before  its  in- 
fertion,  which  is  into  the  fore  part  of  the  metacarpal 
bone  of  the  middle  finger,  a  little  towards  that  edge, 
which  is  next  the  radius :  Some  little  fibres  pafs  from 
this  tendon,  to  the  metacarpal  bone  of  the  fore  finger. 

All  that  was  faid  concerning  the  extenfor  longus, 
may  be  faid  of  this,  for  all  the  three  laft  mufcles,  lie  fo 
ambiguoufly  on  the  edge  of  the  arm,  that  though  they 
are  regularly  fupinators  and  extenfors,  they  become 
pronators  and  flexors,  in  certain  pofitions  of  the  hand. 
55.  XCV.  Extensor  carpi  ulnaris.— By  the  name, 
merely  of  this  mufcle,  we  know  its  extent  and  courfe^ 
its  origin,  infertion,  and  ufe. 

It  is  one  of  the  mufcles,  which  belong  to  the  com- 
mon tendon,  arifing  from  the  external  tubercle  of  the 
OS  humeri :  It  lies  along  the  ulnar  edge  of  the  arm  ;  it 
alfo  arifes  from  the  intermufcular  membrane,  which 
feparates '  this,  from  the  extenfor  digitorum,  and  the 
extenfor  digiti  minimi ;  and  chiefly  it  is  attached  to 
the  internal  furface  of  the  common  fltieath.  It  arifes 
alfo  from  the  face  and  edge  of  the  ulna,  the  whole  way 
4own ;  its  tendoji  begins  in  the  middle  of  its  length, 

and 
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and  is  accompanied  all  down  to  the  wrift,  with  fea-  Plate  iv, 
ther-hke  flefhy  fibres.  ^  ^' 

It  is  fixed  into  the  outfide  of  the  lower  head,  of  the 
metacarpal  bone,  of  the  little  finger. 

Its  ufe  is  to  extend  the  carpus.  And  it  may  be  now 
obferved,  that  when  the  two  extenfors  of  the  wrift,  the 
radialis  and  ulnaris  ad,  the  hand  is  bent  direflly  back- 
wards ;  that  when  the  flexor  radiahs,  and  extenfor  ra- 
dialis ad  together,  they  bend  the  thumb  towards  the  ra- 
dius ;  and  that  when  the  flexor  ulnaris  and  extenfor 
ulnaris  ad,  they  bend  the  httle  finger  towards  the  ul- 
na, as  in  cutting  with  the  edge  of  the  hand  :  thus,  a 
circle  may  be  performed  by  ading  with  thofe  in  fuc- 
ceflSon. 

XCVI.  Extensor  digitorum  communis. — Tliis  96. 

mufcle  correfponds  with  the  fubhmis  and  profundus, 
;  and  antagonifes  them,  and  refembles  them  in  fliape  as 
:  in  ufe.    It  covers  the  middle  of  the  fore-arm,  at  its 

back,  and  hes  betwixt  the  extenfor  radiahs  fecundus, 
;  and  the  extenfor  minimi  digiti. 

Its  origin  is  chiefly  from  the  outer  condyle,  by  a  ten- 
•  don  common  to  it,  with  the  extenfor  carpi  brevior, 
;and  alfo  from  the  intermufcular  membrane,  which  fe- 
]parates  it  on  one  fide  from  the  extenfor  minimi  digiti, 
i and  on  the  other  from  the  extenfor  carpi  bre vis,  and 
:alfo  from  the  back  part  of  the  common  fheath.  It 
igrows  very  flefiiy  and  thick,  as  it  defcends,  and  about 
ithe  middle  of  the  fore-arm  it  divides  itfelf  into  three 
mps  of  very  equal  fize.  But  though  the  tendons  be- 
tginfo  high,  they  continue,  like  thofe  of  the  flexors,  to 
ireceive  flefliy  penniform  fibres  all  down,  almoft  to  the 

annular 
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Wate  rv.  annular  ligament.    Thefe  tendons  are  tied  together 
^*     by  a  loofe  web  of  fibres,  and  being  gathered  together, 
they  pafs  under  the  hgam^nt  in  one  common  and  ap- 
propriated channel.  Having  paffed  this  ligament,  they 
diverge  and  grow  flat  and  large.    And  they  all  have 
the  appearance  of  being  fpUt  by  a  perpendicular  hne. 
They  are  quite  different  from  the  flexor  tendons  in 
this,  that  they  are  all  tied  to  each  other  by  crofs  bands; 
for  a  little  above  the  knuckles,  or  firfl;  joint  of  the  fin- 
gers, all  the  tendons  are  joined  on  the  back  of  the 
hand  by  flips  from  the  little -finger  to  the  ring,  from  the 
ring  to  the  mid  finger,  and  from  that  to  the  fore  finger. 
So  that  it  feems  to  be  one  ligament  running  quite  a- 
crofs  the  back  of  the  hand.    It  would  be  foolifti  to  de- 
fcribe  them  more  minutely;  for  the  crofs  bands  change 
their  places,  and  vary  in  every  fubjeft,  and  in  fome 
they  are  not  found. 
'  After  this,  the  tendons  pafs  over  the  heads  of  the 

metacarpal  bones,  along  the  firft  phalanx  of  the  fingers, 
and  being  there  joined  by  the  tendons  of  the  ihterof- 
fei  and  lumbricales,  they  altogether  form  a  ftrong  ten- 
dinous flieath,  which  furrouuds  the  back  of  the  fin- 
gers. 

Now,  it  is  to  be  remembered,  that  this  mufcle  ferves 
only  for  the  fore,  middle,  and  ring  fingers :  That  if  it 
moves  the  little  finger,  it  is  only  by  a  fmall  flip  of  ten- 
dinous fibres,  which  it  often  gives  off  at  the  general 
divergence,  but  fometimes  not ;  fometimes  it  gives  one 
flip,  fometimes  two,  often  none  at  all.  And  fo  the  lit- 
tle finger  has  its  proper  extcnfor  quite  difliind  from 
this. 

The 
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The  ufe  of  the  mufcle  is  to  extend  all  the  fingers  ;  ^^^^^^ 
and  when  they  are,  fixed,  it  will  affift  the  extenfors  of 
the  wrift,  as  in  ftriking  backwards  with  the  knuckles. 
And  fince  there  is  but  one  extenfor  mufcle,  the  crofs 
iendons  are  a  provifion  againft  the  bad  confequences 
of  any  fingle  tendon  being  cut  acrofs. 

XCVII.  The  E-tiTENSOR  minimi  piGiTi,  named  alfo  97' 
AURicuLARis,  from  its  turning  up  the  little  finger,  as  in 
picking  the  ear,  fiiould  really  be  defcribed  wiih  the 
laft  mufcle;  if  we  fee'  the  origin,  courfe,  and  ufe  of 
this  mufcle  exadly  the  fame  with  it,  why  Ihould  we 
not  reckon  it  as  a  flip  of  the  common  extenfor,  appro* 
priated  to  the  little  finger  ? 

Its  origin  is  from  the  outer  condyle,'  along  with  the 
other  tendons.    It  alfo  adheres  fo  clofely  both  to  the 
tendinous  partitions,  and  to  the  internal  furface  of  the 
common  fafcia,  that  it  is  not  eafily  fepara;ted  in  diflec- 
tion.    It  begins  fmall,  with  a  conical  kind  of  head  ; 
it  gradually  increafes  in  fize  ;  it  is  pretty  thick  near 
the  wrift  ;  it  adheres  all  along  to  the  common  exten- 
fors of  the  fingers ;  it  begins  to  be  tendinous  about  an 
inch  above  the  head  of  the  ulna ;  it  continues  to  re- 
ceive flefhy  fibres  down  to  the  annular  ligament ;  and 
1  pafles  under  the  annular  hgament  iri  a  channel  pe- 
culiar to  itfelf,  which  is  indeed  the  beft  reafon  for  mak- 
ing this  a  drftindt  mufcle. 

This  channel  has  a  very  oblique  diredlion,  and  the 
tendon,  like  all  the  others,  expands  greatly  in  efcaping 
from  the  hgament  of  the  wrifi:.  It  is  cenrieded  with 
the  other  tendons,  in  the  manner  I  have  defcribed. 
Clofe  to  the  wrift,  it  is  conne£led  with  the  tendon  of  the 
t'ltig  finger,  by  a  flip  which  comes  from  it ;  and  at  the 
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jiat^iv.  knuckle,  and  below  it,  it  is  again  conne6led  with  the 
tendons  both  of  the  ring  finger,  and  of  all  the  others, 
by  the  crofs  bands  or  expanfions. 

Whatever  has  been  faid  of  the  ufe  of  the  laft  mufcle, 
is  to  be  underftood  of  this ;  as  its  extending  its  proper 
finger,  affifting  the  others  by  its  communicating  band, 
and  in  its  extending  the  wrift,  when  the  fill  is  cUnched. 
Its  infertion  is  into  the  back  of  the  fecond  joint  of  the 
little  finger,  along  with  the  interoflsei  and  lumbricales. 
Its  tendon  has  alfo  a  fmall  flit ;  for  the  head  of  the 
proper  extenfor  of  the  little  finger,  and  the  heads  of  the 
common  extenfors  of  the  others  are  inferted  into  the 
top  of  the  fecond  phalanx,  juft  under  the  firft  joint. 
They  fend  off  at  the  fides  tendinous  flips,  which,  paf- 
fing  along  the  edges  of  the  bones,  do,  in  conjundlion 
with  the  tendons  of  the  interoffaei  and  lumbricales, 
form  a  fplit  tendon,  which  meets  by  two  curves  at  the 
foot  of  the  laft  bone  of  the  fingers,  to  move  the  laft 
joint. 

,8.  XCVIII.  The  EXTENSOR  PRIMUS  POLLicis,istheftiort- 
eft  of  the  three.  It  is  named  by  Albinus,  and  others, 
ABDUCTOR  LONGUS ;  but  fincc  every  mufcle  that  extends 
the  thumb  muft  pull  it  away  from  the  hand,  every  one 
of  them  might  be,  with  equal  propriety,  named  abduc- 
tors. 

The  extenfor  primus  hes  juft  on  the  fore  edge  of  the 
radius,  crofling  it  obliquely. 

It  arifes  about  the  middle  of  the  fore-arm,  from  the 
edge  of  the  ulna,  which  gives  rife  to  the  interofleous 
membrane  itfelf,  and  alfo  from  the  convex  furface  of 
the  radiiiSf 
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The  flefliy  belly  cornmonly  divides  itfelf  into  two  or  Hate  iv. 
.  three,  fometimes  four  flefliy  flips,  with  difl:indl  tendons, 
> which  crofling  the  radius  obhquely,  flip  under  the  ex- 
tternal  hgament  of  the  carpus,  and  are  implanted  into 
tthe  root  of  the  firft  metacarpal  bone,  or  rather  of  the 
ifirfl:  phalanx  of  the  thumb,  towards  the  radial  edge,  fo 
tthat  its  chief  ufe  is  to  extend  the  thumb,  and  to  in- 
(chne  it  a  Uttle  outwards  towards  the  radius.  It  mufl: 
:alfo,  Hke  the  cxtenfors  of  the  fingers,  be  an  exterifor 
cof  the  wrifl: :  and  it  evidently  muft,  from  its  obhque 
(4iredlion,  aflifl:  in  fupination. 

XCIX.  The  EXTENSOR  sECUNDUs  poLj-icis  is  longer  ff* 
tthan  the  firfl:.    It  is  named  by  Douglas,  the  extenfor 
ifecundi  intermodii  poUicis  ;  by  Albinus,  the  extenfor 
]  minor  poUicis. 

This  mufcle  hes  clofe  by  the  former.  It  arifes  jufl: 
1  below  it,  from  the  fame  edge  of  the  radius,  and  from 
ithc  fame  furface  of  the  interofleous  membrane,  it  runs- 
i  along  with  it  in  the  fame  bending  courfe  ;  and,  in 
Ifliort,  it  refembles  it  fo  much,  that  Winflow  has  reck- 
( oned  it  as  part  of  the  fame  mufcle. 

Its  origin  is  from  the  edge  of  the  ulna,  the  interof-,. 
ifeous  hgament,  and  the  radius.  Its  fmall  round  ten- 
idon  pafles  fometimes  in  a  peculiar  channel,  fometimes 
'with  the  extenfor  primus.  It  goes>over  the  metacar- 
ipal  bone  of  the  thumb  ;  it  expands  upon  the  bone  of 
'  the  firfl:  phalanx ;  and  it  is  inferted  jufl:  under  the  fe- 
i  cond  joinc.  / 

It  extends  the  fecond  bone  of  the  thumb  upon  the 
j  firft ;  it  extends  the  firft  bone  alfo  ;  and  it  extends  the 
'wrift,  and,  by  its  oblique  direction,  contributes  to  fu- 
1  pination. 

5  M  m  ij  Q.  Ex- 
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'(ate  IV,      c.  Extensor  tertius  pollicis. — This  which  bends 
100.      the  third  joint  is  called  in  common  the  extenfor  longus 
pollicis.    And  here  is  a  third  mufcle,  which,  in  form 
^nd  place,  and  fancflion,  correfponds  with  the  two  for- 
ijier  ones. 

Its  origin  is  from  the  ridge  of  the  ulna,  and  from 
the  upper  f^ce  of  the  interolfeous  membrane  ;  and  it 
is  a  lorlger  mufcle  than  the  others,  for  it  begins  high, 
near  the  top  of  the  ulna,  and  continues  the  whole  way- 
down  that  bone,  and  is  very  flefhy  and  thick.  It  is 
penniform  all  the  way  down  to  the  ligament  of  the 
wrift ;  and  its  fmall  tendon  palTes  the  ligament  in  a 
peculiar  ring.  This  tendon  appears  fplit,  like  thofe  of 
the  fingers ;  it  goes  along  the  ulnar  fide  of  the  firlt 
bone  of  the  thumb,  reaches  the  fecond,  and  is  im- 
planted there  by  a  frhall  flip  of  tendon ;  and  being  ex- 
panded, it  {till  goes  forward,  to  be  inferted  once  more 
into  the  third  bone  of  tbe  thumb  at  its  root. 

Its  ufe  is  evident,  after  defcribing  the  others.  For 
we  have  only  to  add  another  joint  for  motion.  It 
moves  the  laft  joint  of  the  thumb,  then  the  fecondj 
then  its  rnetacarpal  bone  upon  the  carpus ;  and  if  that 
be  held  firm,  it  will  extend  the  carpus ;  and  it  will,  iii 
its  turn,  contribute  to  fupination,  though  in  a  lefs  de- 
gree than  the  others. 
xox.  CI.  Indicator.— The  extensor  indicis  proprius 
has  very  nearly  the  fame  origin,  and  exadly  the  fame 
courfe  with  the  laft,  and  lies  by  the  fide  of  it. 

Its  origin  is  from  the  ulna,  by  the  fide  of  the  exten- 
for longus  pollicis.  It  has  alfo  fome  little  attachments 
to  the  interofleus  membrane.  It,  like  the  others,  is 

feathered 
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feathered  with  fibres  in  an  oblique  diredlion,  down  to  Pia^e  iv. 
the  ligament  of  the  wrift. 

This  mufcle  lies  under  the  extenfor  communis  digi- 
torum ;  its  tendon  palTes  along  with  the  common  ten- 
don, through  the  annular  hgament,  and  near  the  top 
of  the  metacarpal  bone,  or  about  the  place  of  the  com- 
mon junftions  of  all  thefe  tendons.  This  one  joins 
with  the  indicator  tendon  of  the  common  extenfor. 

Its  ufe  is  in  extending  all  the  three  joints  of  the  fore 
finger ;  affifting  the  common  extenfor,  in  pointing  with 
that  finger,  in  ading  independently  of  the  common 
extenfor,  and  in  helping  to  extend  the  wrift,  when  the 
fingers  are  clofed, 

CII.  The  SUPINATOR  BREYis,  is  an  internal  mufcle, 
which  forms,  with  the  mufcles  of  the  thumb  of  the 
fore  finger,  and  mid-finger,  a  kind  of  fecond  layer ; 
and  this  one  lies  concealed,  much  as  the  pronator 
quadratus  does,  on  the  inner  fide  of  the  fore-arm.  It 
is  a  fliort  mufcle,  but  very  thick  and  ^flefliy,  and  of 
great  power. 

It  arifes  from  the  outer  tubercle  of  the  os  humeri, 
and  from  the  edge  of  the  ulna,  and  from  the  interof- 
feous  ligament :  it  is  then  lapped  over  the  radius,  and 
is  inferted  into  its  ridge  ;  fo  that  this  fupinator  brevis,  is 
very  diredlly  oppofed  to  the  pronator  teres,  the  infer- 
tion  of  the  two  mufcles,  almoft  meeting  on  the  edge  of 
the  radius.  It  is  almoft  circumfcribed  to  one  ufe,  that 
of  performing  the  rotation  of  the  radius  outwards ;  but, 
perhaps,  it  may  alfo  have  fome  little  effedt  in  extend- 
ing the  ulna  and  of  aflifting  the  anconeus. 
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MUSCLES  SEATED  ON  THE  HAND. 

Besides  thefe  mufcles  which  bend  and  extend  the 
fingers,  there  are  other  fmaller  ones,  feated  on  the 
hand  itfelf,  which  are  chiefly  for  affifting  the  former, 
and  for  quicker  motions  ;  but  moft  efpecially,  for  the 
lateral  motions  of  the  tliumb  and  little  finger,  and 
which  are  therefore  named,  adductors,  abductors, 
and  flexors,  of  the  little  finger  and  thumb> 

That  they  are  chiefly  ufeful,  in  aflifting  and 
ilrengthening  the  larger  mufcles,  is  evidcmt  from  this, 
that  much  power  being  required  for  flexion,  we  find 
many  of  thefe  fmaller  mufcles,  added  in  the  palm  of 
the  hand ;  but  as  there  is  little  power  of  extenfion 
needed,  no  more  almoft,  than  to  balance  the  power  of 
the  flexors,  there  are  no  fmall  mufcles  on  the  back  of 
the  hand,  the  interoflsei  externi  excepted,  which  are 
chiefly  ufeful,  in  fpreading  the  fingers. 

The  ftiort  mufcles  in  the  palm  of  the  hand,  are  fiDi: 
bending  the  thumb,  the  fore-finger,  and  the  little 
finger  :  and  the  little  finger  and  the  thumb  have  eacK 
of  them  three  diflindl  mufcles ;  one  to  pull  the  thumb 
away  from  the  hand,  one  to  bend  it,  and  one  to  pull  it 
towards  the  hand,  oppofing  it  to  the  reft  of  the  fingers, 
and  fo  of  the  little  finger,  which  has  alfo  three  muf- 
cles. 


ARRANGEMENT  OF  THESE  MUSCLES. 


I.  LuMBRiCALES,  which  bend  all  the  fingers. 


("abductor  POLLICIS,  "|  bending  the  thumb  and 
I  FLEXOR  AND  APPONENS  I  Carrying  it  away  from  the 


3.  ABDUCTOR 
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r  7  which  Carries  the  fore  fine-er  Plate  iv. 

2  )  ABDUCTOR  INDICIS,  ^  j    .1  u  °      &  V. 

o-  ^  3  towards  the  thumb. 

f  ABDUCTOR  MINIMI  DIGI- 


4-1 

ADDUCTOR  MINIMI  DIGITI, 
(^FLEXOR  MINIMI  DIGlTl, 


which  bend  the  httle 
finger,  and  carry  it  like 
the  thumb  outwards  or 
inwards. 


5'< 


which  are  fmall  mufcles,  lying  be- 
twixt the  metacarpal  bones,  and  af- 
iNTERoss^i,  r^^ijjg  ^jjg  lumbricales,  in  bending 

the  fingers. 


All  the  mufcles  of  the  thumb  are  feated  on  the  in- 
^de,  to  form  the  great  ball  of  the  thumb,  and  it  is  not 
cafy  at  firft,  to  conceive  how  mufcles  having  fo  much 
the  fame  place,  fliould  perform  fuch  oppofite  motions ; 
yet  it  is  eafily  explained,  by  the  flight  variation  of 
their  places ;  for  the  abductor  arifes  from  the  annu- 
lar ligament  near  the  radius,  and  goes  towards  the 
back  of  the  thumb. 

The  flexors  arife  deeper,  from  bones  of  the  carpus, 
and  from  the  infide  of  the  ligament,  and  go  to  the  in- 
fide  of  the  thumb.  The  Adductor  arifes,  from  the 
the  metacarpal  of  the  mid  finger,  and  goes  to  the  in- 
ner edge  of  the  thumb. 

GUI.  The  ABDUCTOR  POLLicis  is  only  covered  by  lo^ 
the  common  integuments.  It  begins  a  little  tendi- 
nous from  the  outfide  of  the  annular  ligament,  juft 
under  the  thumb,  and  by  fome  little  fibres  from  the 
OS  fcaphoides ;  and  from  the  tendon  of  the  long  ab- 
dudlor  or  extenfor  primus,  it  bends  gradually  round 
the  thumb,  and  is  at  laft  inferted  in  the  back  of  the 
.  firft  joint,  juft  above  the  head  of  the  metacarpal  bone. 

But 
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*iatciv.  But  it  does  not  flop  here  ;  for  this  flat  tendon  is  now 
expanded  into  the  form  of  a  fafcia,  which,  furrouncJ- 
ihg  the  firft  bone  of  the  thumb,  goes  forward  upon 
its  back  part,  quite  to  the  end,  along  with  the  com- 
mon tendon  of  the  extenfor.  This  mufcle,  like  the 
others,  is  covered  by  a  thin  expanfion  from  the  ten- 
don of  the  palmaris,  as  well  as  by  the  common  inte- 
guments. 

Its  only  ufe  is  to  pull  the  thumb  from  the;  fingers, 
and  to  extend  the  fecond  bone  upon  the  firft. 

Albinus  defcribes  a  fecond  mufcle  of  the  fame 
name,  having  the  fame  cou'rfe,  origin,  infertion,  and 
ufe  :  It  alfo  arifes  from  the  outer  fide  of  the  ligament 
of  the  wrift,  and  is  fixed  ifito  the  fide  of  the  thumb, 
and  lies  upon  the  infide  of  the  former  mufcle. 

Thefe  two  are  inferted  into  the  firft  bone  of  the 
thutnb  ;  but  the  next  is  inferted  into  the  metacarpal 
bone. 

to4.       CIV.    The  OPPONENS  pollicis,  is  often  called  the 
metacarpal  of  the  thumb.    It  is  placed  on  the  infide, 
and  implanted  into  the  fide  of  the  thumb  :  Its  office 
is  to  draw  the  thumb  acrofs  the  other  fingers,  as  in 
tlinching  the  fift  ;  and  from  its  thus  oppofing  thte 
.    fingers,  it  has  its  name  of  opponens. 

It  lies  immediately  under  the  laft  defcribed  mufcle, 
and  is  like  it  in  all  but  its  infertion. 

If  arifes  from  the  os  fcaphoides,  and  frofti  the  liga- 
ment of  the  wrift.  It  is  inferted  into  the  edge  and 
fore  part  of  the  metacarpal  bone  of  the  thumb  :  and 
its  ufe  is  to  turn  the  metacarpal  bone  Upon  its  axis, 
and  to  oppofe  the  fingers ;  or,  in  other  words,  to  bend 
the  thumb :  for  I  can  make  no  diftindlion;  There- 
fore 
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lore'  this  mufcle  and  the  next,  which  lies  clofe  upon  Pi«te  iv 
it,  may  be  fairly  confidered  as  but  two  diiTeient  heads 
of  one  thick  fliort  mufcle. 

CV.  The  FLEXOR  BREvis  poLLicis  IS  3.  two  headed  i^s- 
mufcle,  placed  quite  on  the  infide  of  the  thumb,  be- 
twixt the  fore-finger  arid  the  thumb,  and  extends  ob- 
liquely acrofs  the  two  firft  metacarpal  bones.  It  i,', 
divided  into  two  heads  b'y  the  ^  long  flexor  of*  the 
thumb. 

The  edge  of  this  mufcle  lie^  in  clofe  contad  with 
the  edge  of  the  "laft,  or  opponens  ;  arid  indeed  they 
may  fairly  be  confidered  as  one  large  mufcle  furround- 
ing  the  bafis  of  the  thumb. 

One  head  arifes  from  the  os  trapezium,  or  bafe  of 
the  thumbs  and  from  the  hgament  of  the  wriit.  The 
Other  head  comes  from  the  os  magnum,  from  many 
of  the  other  bones  of  the  carpus,  and  from  the  hga- 
ments  which  unite  them. 

The  firft  head  is  the  fmaller  one  ;  it  terminates  by 
a  pretty  confiderable  tendon  in  the  firft  fefamoid  bone. 
The  fecond  head  runs  the  fame  courfe  :  it  is  implant- 
ed chiefly  in  the  fecond  fefamoid  bone,  and  alfo  into 
the  edge  of  the  firft  bone  of  the  thumb  clofe  by  it. 
The  fecond  head  is  exceedingly  mufcular  and  ftrong  : 
the  heads  are  completely  feparated  from  each  other, 
by  the  tendon  of  the  flexor  longus  pafling  betv/ixt 
them. 

The  office  of  this  mufcle  is  to  bend  the  firft  joint 
upon  the  fecond,  and  the  metacarpal  bone  upon  the 
carpus :  and  indeed  the  office  of  this,  and  of  the  op- 
ponens, is  the  fame.  It  is  in  the  tendons  of  this 
double  headed  mufcle  that  the  fefamoid  bones  are 
found. 

N  a  .    CVI.  The 
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ruteiv.  CVI.  The  ADDUCTOR  poLLicis  arifes  from  the  me- 
lok  tacarpal  bone  of  the  middle  finger,  where  it  has  a  flat 
extended  bafe.  It  goes  from  this  diredly  acrofs  the 
metacarpal  bone  of  the  fore-finger  to  meet  the  thumb. 
It  is  of  a  triangular  fhape,  and  flat :  Its  bafe  is  at  the 
metacarpal  bone  ;  its  apex  is  at  the  thumb  :  It  is  in- 
ferted  into  the  lower  part  or  root  of  the  firft  phalanx  : 
Its  edge  ranges  with  the  edge  of  the  flexor  brevis : 
It  concurs  with  it  in  office  ;  and  its  more  peculiar  ufc 
is  to  draw  the  thumb  towards  the  fore-finger,  as  in 
pinching. 

Thus  do  thefe  mufcles,  covering  the  root  of  the 
thumb,  form  that  large  and  convex  ball  of  flefh 
which  ads  fo  ftrongly  in  almofl;  every  thing  we  do 
with  the  hand. 

The  ball  of  the  thumb  is  fairly  furrounded :  it  is 
almoft  one  mafs,  having  one  office  :  but  as  the  del- 
toides  will,  in  fome  circumftances,  pull  the  arm  down- 
wards, fome  portions  of  this  flefhy  mafs  pull  the 
thumb  outwards  obliquely;  fome  diredly  inwards: 
but  the  great  mafs  of  mufcle  bends  the  thumb,  and 
oppofes  it  to  the  hand  ;  and  as  this  one  mufcle  is  to 
oppofe  the  whole  hand,  the  ball  of  flefti  is  very  pow- 
erful and  thick. 

The  fhort  mufcles  of  the  little  finger  furrourid  its 
root,  juft  as  thofe  of  the  thumb  furround  its  ball. 

CVII  The  ABDUCTOR  MINIMI  DiGiTi  is  a  thin  flefliy 
mufcle,  which  forms  the  cuffiion  on  the  lower  edge 
of  the  hand,  juft  under  the  httle  finger.  It  is  an  ex^ 
ternal  mufcle  :  It  arifes  from  the  os  pififorme,  and 
from  the  outer  end  of  the  annular  hgament.  It  is 
inferted  laterally  into  the  firft  bone  of  the  little  finger; 

but 
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but  a  produdtioi^  pf  it  ftill  goes  forward  to  the  fecond  Plate  iv. 
bone  of  the  httle  finger. 

Its  life  is  to  fpread  the  little  finger  fide  ways,  and 
perhaps  to  aflift  the  flexors. 

CVIII.  The  FLEXOR  PARVUS  MINIMI  DIGITI  is  a  fmall  io8. 

thin  mufcle  which  rifes  by  the  fide  of  the  laft,  and 
runs  the  fame  courfe,  with  nearly  the  fame  infertion. 

Its  origin  is  from  the  ligament  of  the  wrift,  and  in 
part  from  the  crooked  procefs  of  the  cuneiform  bone. 
Its  ufe  is  to  bend  the  little  finger.  And  indeed  the 
office  and  place  of  both  is  fo  much  the  fame,  that  I 
have  marked  the  lafl:  as  a  flexor  ;  and  the  little  differ- 
ence there  is,  is  only  that  this  performs  a  more  dired: 
flexion. 

■   CIX.    The  ADDUCTOR  MINIMI  DIGITI  is  fometimcs  lop. 
called  the  metacarpal  of  the  little  finger.    It  lies  im- 
mediately under  the  former  mufcle.    Its  origin  is 
from  the  hook  of  the  cuneiform  bone,  and  the  ad- 
joining part  of  the  carpal  ligament. 

It  is  inferted  into  the  outfide  of  the  metacarpal  bone, 
which  it  reaches  by  turning  round  it.  .  Its  ufe  is  to  put 
the  little  finger  antagonifl;  tp  the  others :  it  is  to  this 
finger  what  the  opppnens  is  tp  the  thumb.  It  alfo,  by 
thus  bending  one  bone  of  the  metacai-pus,  aflfe6ls  the 
whole,' increafes  the  hollpw  and  external  convexity  of 
the  carpus,  and  forms  what  is  called  Diogenes's  cup. 

ex.  The  ABDUCTOR  iNDicis  is  a  flat  mufcle  of  con- 
fiderable  breadth,  lying  behind  the  addudlor  pollicis, 
and  exactly  refembling  it,  being  like  the  fecond  layer. 
Jt  arifes  from  the  os  trapezium,  and  from  the  firfi: 
bone  of  the  thumb ;  and  it  is  inferted  intp  the  back 
part  of  the  firft  bone  of  the  finger,  and  pulls  the  fore- 
finger towards  the  thumb. 

N  n  ij  The 


I 


284  MUSCLES  OF  THE  ARM,  &c. 

Plate  IV.  The  interoffei  are  fituated  betwixt  the  metacarpal 
bones.  They  are  fmall,  round,  and  neat,  lomething 
Jike  the  lumbricales  jn  lhape  and  fize.  Three  are 
found  in  the  palm,  which  bend  the  fingers,  and  draw 
their  edges  a  little  towards  the  thumb ;  four  are  found 
on  the  back  of  the  hand,  for  extending  the  fingers. 
III.  CXI.  The  INTEROSSEI  iNTERNi  arifc  from  betwixt  the 
metacarpal  bones.  They  are  alfo  attached  to  the  fides 
of  thefe  bones.  They  fend  their  tendons  twifting 
round  the  fides,  to  the  backs  of  thefe- bones.  And 
they  are  iriferted  along  with  the  tendons  of  the  lumbri- 
cales and  extenfors,  into  the  back  of  the  finger.  They 
are  thus  flexors  of  the  firft  joint,  and  extenfors  of  the 
fecond  joint,  as  the  lumbricales  are. 
via.  CXII.  The  iNTEROssEi  EXTERNi  are  four  in  number. 
They  arife,  like  the  interni,  from  the  metacarpal  bone^ 
•  .and  their  interfl;ices,  and  from  the  ligaments  of  the  car- 
pal bones.  They  are  peculiar  in  having  each  two 
heads,  therefore  named  interoflei  bicipites.  They 
join  their  tendons  to  thofe  of  the  extenfor  and  lumbri- 
cales ;  they  have  therefore  one  common  office  with 
them,  that  is,  extending  all  the  joints  of  the  fingers. 
I^any  have  chqfen  to  defcribe  the  origin  and  infertion 
with  moft  particular  care,  marking  the  degree  of  obli- 
([u'lty,  and  afcertaining  precifely  their  office,  and  giv- 
ing particular  names  to  each,  as  prior  indicis  for  th^ 
firft  external ;  all  which  I  forbear  mentioning,  becaufe 
they  muft  be  more  hable  to  perplex,  than  affift  :  if  wq 
but  remember  their  common  place  aflti  office,  it  is  e- 
nough.  The  tendons  of  the  flexor  mufcles  bend 
round  the  finger,  along  with  the  interoflei  and  lumbri- 
cales, for  afurer  holdj  confequently  the  tendons  of  the 

long 
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iong  flexors  of  the  lumbricgiles  of  the  interolTei  interni,  g*'^?"^* 
of  the  extenfors,  and  of  the  interolTei  externi,  meet 
upon  the  backs  of  the  fingers,  which  are  by  them 
covered  with  a  very  ftrong  web  of  tendinous  fibres. 


CHAP.  IV. 

MUSCLES  OF  RESPIRATION,  OR,  OF  THE 

RIBS. 


The  whole  back  is  clothed  with  ftrong  mufcles,  and  Plate  vi. 
all  its  holes,  irregularities  and  fpines,  are  crofled  with 
many  fraaller  ones.  Thefe  mufcles  are  related  either 
to  the  arm,  to  the  ribs,  or  to  the  fpinc,  i.  e.  the  verte- 
bra, whofe  motions  they  perform;  and  from  this  we 
obtain  an  arrangement  not  inconfiftent  with  the  regu- 
lar order  of  their  office,  and  yet  correfponding  with  the 
beft  order  of  difledion. 

The  firft,  or  uppermoft  layer  of  mufcles,  viz.  the  tra- 
pezius, the  mufculus  patientiae,  the  rhomboides,  the  la- 
tilTimus  dorfi,  belong  to  the  arm.  The  ferrated  muf- 
cles, which  lie  next  under  thefe,  are  the  mufcles  of 
refpiration,  and  belong  to  the  ribs ;  while  the  fplenius 
and  complexus,  the  mufcles  of  the  neck,  the  longiffi- 
mus  dorfi,  facro  lumbalis,  and  the  quadratus  lumborum, 

which 
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Plate  VI.  which  are  mufcles  of  the  back,  and  the  innumerable 
fmaller  mufcles  which  lie  betwixt  the  vertebrcc,  belong 
entirely  to  the  fpine. 

Refpiration  is  indeed  performed  chiefly  by  the  muf- 
cles of  the  belly,  that  is,  in  ordinary  and  eafy  breath- 
ing. In  high  breathing,  the  difficulty  is  relieved  by 
the  co-operation  gf  almoft  alj  the  mufcles  of  the  trunk, 
of  which  there  is  fcarcely  one  that  may  not  affift  in 
fome  flight  degree.  But  yet  the  mufcles  of  the  abdo- 
men h^ve  many  other  offices.  And  the  mufcles  of 
the  fpine,  and  of  the  fcapula,  again  belong  properly 
to  the  arm  and  trunk,  and  therefore  I  call  thofe  the 
mufcles  of  refpiration,  by  which  the  ribs  are  moved  in 
breathing,  and  which  have  no  direft  relation  to  almoft 
any  other  motion,  bu6  merely  that  of  the  ribs. 

The  mufcles  which  are  appropriated  to  the  ribs,  per- 
forming no  other  motion,  are, 

which  comes  from  the 
neck,  and  lies  flefhy  o- 


I.  The  SERRATJJS  POSTICUS 


supERioR,  1  ver  the  ribs,  to  pull  them 

|_  upwards. 


■3.  The  SERRATUS  INFERIOR 
POSTICUS, 


which  comes  from  the 
lumbar  vertebras,  and 
lies  flat  on  the  lower 
part  of  the  back,  to  pull 
the  ribs  downwards. 

r  which  are  twelve  flat  muf- 
I  cles  arifing  from  the  tranf- 
3.  The  LEVATORES  COSTA- J  vcrfc  procefs  of  each  ver- 
RUM,  I  tebras,  and  going  down  tq 

the  rib  below,  they  raife 
the  ribs. 

4.  The 
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which  lie  betwixt  the  ribs^  Plate  vi. 
and  fill  up  all  the  fpace 

4.  The  INTERCOSTAL  MUS-  >•   ,        .  ,  , 

^^^^  betwixt  nb  and  nb ;  they 

'  j   alfo  raife  the  ribs. 

And  there  may  be  added  to  thefe,  that  mufcle, 
which,  lying  under  the  ftemum,  and  within  the  tho- 
rax, is  called  triangularis  fte^-ni,  and  pulls  the  ribs 
downwards. 

CXIII.  The  SERRATUS  SUPERIOR  POSTICUS  HcS  flat  up-  115. 

on  the  fide  of  the  neck,  under  the  trapezius  and  rhom- 
boides,  and  over  the  fplenius  and  complexus  mufcles. 
It  arifes  by  a  flat  and  fliining  tendon  firom  the  fpines 
of  the  three  lower  vertebras  of  the  neck,  and  the  two 
uppermofl:  of  the  back.  It  goes  obhquely  downwards 
under  the  upper  corner  of  the  fcapula,  and  is  inferted 
into  the  fecond,  third,  and  fourth  ribs,  by  three  neat 
flefliy  tongues. 

The  hgamentum  nuchae  is  chiefly  formed  by  the 
meeting  of  tie  trapezii  mufcles  ;  and  the  flat  tendons 
of  thefe  upper  ferrated  mufcles  help  to  form  it. 

They  are  purely  levators  of  the  ribs ;  their  effed: 
upon  the  vertebrae,  if  they  have  any,  muft  be  very 
flight. 

CXIV.  The  SERRATUS  INFERIOR  POSTICUS,  IS  a  Very 
broad,  thin  mufcle,  fituated  at  the  lower  part  of  the 
back,  under  the  latiflTmius  dorfi,  or  over  the  longifli- 
mus  dorfi  mufcle. 

It  arifes  in  common  with  the  latiflimus  dorfi,  from 
the  fpines  of  the  two  or  three  lower  vertebras  of  the 
back,  and  the  thiee  or  four  uppermofl:  vertebrae  of 
the  loins.  Their  origin,  like  that  of  the  latiflimus,  is 
by  a  thin  tendinous  expanfion ;  it  foon  becomes  fleihy, 
and,  dividing  into  three,  fometimes  four  flefliy  ftraps 

or 
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Plate  VI.  or  tongues,  each  of  them  is  inferted  feparately  if»ta' 
the'  ninth,  tenth,  eleventh,  twelfth  lower  ribs,  near 
their  cartilages.  So  that  this  mufclc,  fpreading  fo 
wide  out  from  the  centre  of 'motion,  has  vaft  power  ; 
f6r  it  has  the  whole  length'  of  the  rib  as  a  lever. 
•  The  office  of  it  is  to  pull  the  fibs  downwards  and 
backwards,  the  dffeS:  of  which,  muft  be  to  comprefs 
the  cheft,  and  in  certain  circumftances  to  turn  the 
fpine. 

115.  ■  CXV.  The  LEVAtoREs  cosfARUM,  are  twelve  muf- 
cles  on  each  fide,  for  the  diredi  purpofe  of  lifting  the 
ribs;  they  lie  above  or  upon  the  ribs,  at  their  angles, 
and  are  thence  named  by  fome  supra  cortales.  " 

They  are  almoft  a;  portion  of  the  externa!l  intercort- 
al  liiufcles.  The  firft  of  the  levators,  arifes  from  the 
tranfverfe  pirocefs  of  the  laft  vertebra  of  the  neclc, 
and  goes  down  to  be  inferted  into  the  firft  rib,  near 
its  tuberofity ;  and  fo  all  that  follow,  arife  from  a 
tranfverfe  procefs,  and  go  to  the  rib  below,  being  very 
fmall  and  tendinous  at  either  end ;  but  the  three  laft 
>.  levators,  arife  from  the  fecond  procefs  above  the  rib 
to  which  they  belong :  They  pafs  one  rib  to  go  into  the 
one  below  it,  they  are  confequently  twice  as  long  as 
the  nine  firft  are,  and  are  therefore,  named^EVAXORES 
cosTARUM  LONGioRES,  from  the  ninth  downwards. 

Thus  the  levatores  coftamm,  are  a  fucceflion  of 
fmall  mufcles,  arifing  from  the  tranfverfe  procefs  of 
the  vertebrae,  and  going  to  the  angles  of  the  ribs,  be- 
ginning from  the  laft  vertebrae  of  the  neck,  and  end- 
ing with  the  laft  but  one  of  the  back.  They  he  un- 
der the  longifliimus  dorfi,  and  facro-lumbahs,  and  of- 
ten they  have  connedtions  with  thefe  mufcles  fome- 
times  very  clofe. 

GXVI.  The 
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C'XVI.  The  iNTERcosTALES  are  two  rows  of  miifcles  Plate  vr. 

116. 

hich  lie  betwixt  the  ribs  :  one  row  is  external,  the 
other  internal.  The  external  ^ntercostals  run 
ifrom  the  fpine  towards  the  fternum,  having  their 
i  fibres  diredled  from  behind  forwards,  and  flopping  at 
tthe  cartilages  of  the  ribs.  The  internal  again,  begin 
ifrom  the  fternum,  and  go  towards  the  fpine;  they 
ihave  their  fibres  diredted  backwards,  and  they  flop  at 
;  the  angle  of  the  ribs ;  the  reafon  for  which  might  be 
!  given,  were  it  worth  our  while  to  ftop  for  an  explana- 
ition. 

Thfife  two  rows,  were  thought  to  antagonize  each 
,  other  ;  the  one  to  pull  the  ribs  downwards,  the  other 
ito  raife  them  ;  butTfhall  ftop  not  to  explain  this,  nor 
;  to  refute  it ;  it  is  fufficient  to  declare  their  true  ufe, 
which  is  (both  external  and  internal)  to  raife  the  ribs 
:  and  afiift  infpiration  -j-. 

The  ninth,  l;enth,  eleventh,  and  twelfth  ribs,  have  a 
;  freer  motion  ;  and  it  appears  to  me,  that  this  is  the  true 
reafon  of  the  levatores  longiores,  and  for  the  fame 
reafon,  we  find,  that  from  the  fixth  rib  and  down- 
wards, there  are  certain  flips  of  the  internal  intercor- 
tals,  which  pafs  over  one  rib,  and  go  to  the  fecond 
below;  and  as  the  levatores  longiores  were  called  fupra- 
coftales,  thefe  have  been  named  infra-G9stales,  and 
cosTARUM  depressores  proprii.  They  were  difcovered 
by  Verhein,  and  bear  his  name  ;  they  were  explained 
as  depreflbrs  of  the  ribs,  by  Haller,  but  they  are  little 
different  from  the  intercoftals  in  form,  and  not  at  all 

*    ♦Oo  in 
«• 

f  I  remember  many  years  ago,  to  have  heard  Dr.  Monro,  ex- 
plain the  office  of  the  intercoftal  mufcles  by  a  diagram,  deducing 
from  that  argument,  the  more  powerful  efFeft  of  all  mufcles  hav- 
jng  oblique  fibres. 
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Plate  VI.  in  office,  for  they  raife  the  ribs,  along  with  the  intcr- 
coftal  mufcles. 

"7-  CXVII.  The  TRIANGULARIS  STERNI,  Or  STERNO  COS- 

TALis,  is  a  depreflbr  of  the  ribs ;  an  internal  mufcle  ly- 
ing chiefly  on  the  inner  face  of  the  fternum,  and  on 
the  cartilages  of  the  ribs.  It  is  Very  generally  con- 
fidered  as  a  triangular  mufcle  on  each  fide,  but  fome 
confider  it  as  three  or  four  mufcles,  under  the  title  of 
fterno-coftales. 

There  are  four  flips  lying  on  the  cartilages  of  the 
third,  fourth,  fifth,  and  fixth  ribs.  The  lower  portion 
of  the  triangularis  arifes  from  the  enfiform  cartilage, 
and  is  inferted  into  the  third  or  fourth  rib ;  the  third 
arifes  from  the  middle  of  the  fternum,  and  goes  oft 
from  the  edges  of  that  bone,  to  be  inferted  into  the 
third  rib. 

The  fourth  or  uppermoft  portion  is  often  awanting ; 
it  goes  oflf  in  part,  alfo  from  the  inner  furface  of  the 
fternum,  but  more  commonly  from  the  third  rib,  and 
goes  to  the  fecond  rib. 

In  a  dog  they  are  much  larger  than  in  a  man.  Their 
office  is  to  deprefs  the  ribs.  And  thefe  portions  are  all 
conjoined  at  their  roots,  which  gives  the  whole  mufcle 
the  triangular  ftiape. 

The  true  ufes  of  the  intercoftales,  fubcoftales,  and 
triangularis  fternii,  have  been  difputed ;  but  if  the 
firft  rib  be  more  fixed  than  the  other  ribs,  then  the 
intercoftals  proceeding  downwards,  from  the  firft  rib, 
muft  raife  all  the  thorax ;  and  if  the  fternum  be  more 
fixed  than  the  ribs,  then  the  fterno-coftales  mufcles 
going  upwards  from  the  fternum,  muft  pull  down  the 

CHAP. 
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MUSCLES  OF  THE  HEAD,  NECK,  AND 

TRUNK. 


1  HE  ferratus  fuperior  poilicus  being  raifgd,  the  fple-  Plate  vi. 

!  nil  come  into  view,  and  the  fplenii  being  alfo  lifted, 

I  the  complexus  is  fully  expofed. 

CXVllI.  Splenius — The  two  fplenii  are  fo  named, 
from  their  lying  like  furgical  fphnts,  along  the  fide  of 
the  neck  ;  both  together,  they  have  the  appearance 
of  the  letter  Y  ;  the  complexus  being  feen  betwixt 
them,  in  the  upper  part  of  the  angle.  They  lie  im- 
mediately uiider  the  trapeiii,  and  above  the  complexi. 
Each  fplenius  is  a  flat  and  broad  mufcle,  which 

;  arifes  from  the  fpinous  procelfes  of  the  neck  and  back, 
and  is  implanted  into  the  back  part  of  the  head.  It 
arifes  from  the  four  fpines  of  the  back,  and  the  five 
lower  of  the  neck ;  it  parts  from  its  fellow%  at  the  fifth 
vertebra  of  the  neck,  fo  as  to  Ihew  in  the  interftice 
two  or  three  of  the  up^ermoft  fpines  of  the  neck,  with 

■  the  upper  part  of  the  complexus  mufcle  ;  each  fpleni- 
us goes  obhquely  outwards,  to  be  inferted  into  the  oc- 

'  cipital  ridge,  and  all  along  to  the  root  of  the  maftoid 
procefs.    At  the  third  vertebra  of  the  neck,  where  the 

•two  fplenii  mufcles  part  from  each  other,  the  ten- 
dons of  the  oppofite  fplenii  are  clofely  conneded  both 
with  each  other,  and  with  the  common  tendon  which 
is  called  ligamentum  nuchae. 

O  o  y  This 
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Plate  VI.-  This  is  the  splenius  capitis  ;  but  there  is  a  portion 
of  this  fame  mufcle  which  Ues  under  this,  and  which 
has  the  fame  common  origin,  but  which  terminates 
by  four  or  five  diftind  tendons,  in  the  tranfverfe  pro- 
celTes  of  the  upper  vertebrae  of  the  neck.  This  por- 
tion may  be  diffedjied  apart,  arid  has  been  confider^ 
ed  by  many  ,as  a  mufcle,  the  splenius  colli  of  Al- 
binus;  who  has  diftinguillied  as  fplenius  capitis  all 
that  part  arifmg  from  the  fpines  of  the  neck,  and  im- 
planted into  the  head ;  and  as  the  fplenius  colh,  all 
that  part  which  arifes  from  the  vertebrae  of  the  back, 
and  is  implanted  into  the  tranfverfe  proceifes  of  the 
neck. 

Thefe  fplenii  are  the  right  antagonifts  of  the  maf- 
toid  mufcles ;  both  the  fplenii  ading,  pull  the  head 
diredlly  backwards ;  one  ading  turns  the  head  and 
neck  obliquely  to  one  fide  ;  one  ading  along  with 
the  correfponding  maftoid  mufcle,  lays  the  ear  down 
upon  the  flioulder. 
11^.  CXIX.  The  coMPLEXUsis  named  from  the  intri- 
cacy of  its  mufcular  and  tendinous  parts,  which  are 
mixed;  from  the  irregularity  of  its  origins,  which  are 
very  wide  ;  it  has  the  names  of  complexus-implica- 
TUS-TRiGEMiNUS,  by  which  the  fl:udent  is  warned,  of 
the  difficulty  of  underftanding  this  mufcle. 

It  lies  immediately  under  the  fplenius ;  arifes  by  dif- 
tind  tendons,  with  ten  or  more  tendinous  feet,  firom  the 
tranfverfe  procefles  of  the  neck  and  back,  from  the  four 
lower  vertebrse  of  the  neck,  and  from  the  feven  upper- 
moft  of  the  back ;  having  alfo  fome  lefs  regular  origins, 
as  from  two  fpines  of  the  back,  and  from  four  obHque 
procefles  in  the  neck.  It  grows  into  a  large  mufcle,  which 
is  not  like  the  fplenius,  flat  and  regular,  but  thick, 

flefliy, 


OF  THE  HEAD  AND  NECK.  293 

flediy,  compofed  of  tendon  and  flefli  mixed,  filling  up 
the  hollow,  by  the  fides  of  the  fpines  of  the  neck,  and 
teiminating  in  a  broad  fleftiy  head,  which  is  fixed  un- 
der the  ridge  of  the  occipital  bone  ;  and  this  is  the  part 
which  is  feen  in  the  angle  or  forking  of  the  fplenii. 

This  may  Hand  as  the  general  defcription  of  the 
mufcle  confidered  as  one.  But  Albinus  has  chofen 
to  defcribe  it  as  two  mufcles,  under  two  different 
names,  with  a  minutenefs  which,  far  from  clearing 
the  demonftration  of  any  difficulties,  makes  it  lefs 
diftin<a ;  and,  if  any  thing  could  complete  the  con- 
fufion,  it  was  his  humour  of  calling  that  biventer, 
which  had  been  hitherto  named  complexus.  and  na- 
ming the  lower  part  of  the  mufcle  complexus,  though 
it  never  had  been  diftinguifhed  from  the  reft. 

The  biventer  of  Albinus  is  the  upper  layer  of  the 
mufcle,  that-  part  which  appears  in  the  fork  of  the 
fplenii :  And  if  we  have  hitherto  named  it.  complexus, 
from  its  mixture  of  tendons  and  flefti,  it  was  particu- 
larly improper  to  transfer  that  name  to  another  part 
of  the  mufcle,  which  is  lefs  complicated.  This 
upper  layer,  the  biventer  cervicis,  arifes  by  a  large 
broad  head  from  the  occipital  bone    in  the  centre  of 
this  belly  there  is  a  confufion  of  tendon,  then  there 
is  a  middle  tendon,  about  the  middle  of  the  arch 
of  the  neck,  and  the  lower  part  of  the  biventer  arifes 
from  two  parts  :  Firft,  by  one  flip  of  flefli  from  the 
two  uppermoft  fpines  of  the  back  ;  and,  fecondly,  by 
a  larger  flefliy  portion  which  comes  from  the  fourth, 
fifth,  fixth,  and  feventh  tranfverfe  proceffes  of  the 
back.    And  it  is  from  the  upper  and  lower  flefliy 
heads,  and  the  confufed  middle  tendon  that  it  is  call- 
ed biventer. 

The 
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late  VI.  The  coMPLExus  of  Albinus  lics  below  this  one.  It 
arifes  by  three  tendinous  and  fleftiy  flips,  from  the  three 
upper  tranverfe  procefles  of  the  back.  Then  it  has 
four  other  flips  from  four  oblique  or  articulating  pro- 
cefles of  the  neck ;  which  various  origins  are  ga- 
thered into  one  thick  irregular  flefliy  belly,  which  is 
implanted  into  the  occiput  under  the  great  head  of 
the  biventer,  and  mixed  with  it.  This  I  have  chofen 
to  explain,  lefl:  the  fl:udent  fliould  be  embarrafl:ed  by 
falfe  names;  referring  him  to  the  firft  paragraph  for 
the  true  and  fimple  defcription  of  this  mufcle. 

CXX.  Trachelo-mastoideus  *  The  lafl:  muf- 
cle is  often  named  com  plexus  major,  and  this  com- 
PLEXus  minor;  but  a  fitter  name  is  the  trachelo- 
MASToiDEUs,  from  its  origin  in  the  neck,  and  its  in- 
fertion  in  the  mafl:oid  procefs. 

It  has  exaaiy,  or  nearly,  the  fame  origin,  and  the 
fame  infertion  with  the  fplenius ;  for  it  arifes,  not 
from  the  fpines  indeed,  but  from  the  tranfverfe  pro- 
cefles of  the  back  and  neck,  and  is  implanted  into 
the  mafl:oid  procefs. 

Its  origin  is  from  the  three  firfl:  vertebra  of  the 
back,  and  from  the  five  lowefl:  of  the  neck,  at  their 
tranfverfe  procefl:es.  Its  origins  are  by  diftinft  ten- 
dons, and  its  belly  is  in  fome  degree  mixed  of  ten- 
don and  flefti,  whence  its  name  of  complexus  minor. 
It  is  inferted  into  the  niaftoid  procefs,  jufl:  under  the 
infertion  of  the  occipital  part  of  the  fplenius ;  and  in- 
deed its  long  and  flat  belly  hes  all  along  under  that 

mufcle, 

♦  It  IS  the  TRACHELO-MASTOIDEUS,  the  MASTOIDEUS  LATERALIS,  the 

CAPITIS  PARTERTius,  the  COMPLEXUS  MINOR  ;    hj  fomc,  it  IS  confi- 
dered  as  a  part  of  the  complexus. 
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»iuifcle,  fo  that  the  order  is  this:  i.  The  trapezius.  Finite vi. 
2.  The  spLENius  CAPITIS.    3.  The  splenius  cervicis. 

4.  The  TRACHEJLO-MASTOIDEUS. 

It  is  needlefs  to  fpeak  of  its  life,  lince  the  ufe  of 
all  thefe  mufcles  is  to  draw  the  head  backwards  di- 
redly,  when  both  adl ;  obUquely,  when  one  adts  alone. 

The  RECTI  MUSCLES  are  tv/o  deep-feated  mufcles, 
which  go  immediately  from  the  vertebrae  to  the  oc- 
ciput to  be  inferted  into  its  lower  ridge.''  They  are 
called  major  and  minor. 

CXXI.  The  RECTUS  minor  is  the  fhorter  of  the  121. 
two,  arifing  from  the  firft  vertebra'of  the  neck.  Its 
place  of  origin  is  a  fmall  tuber  which  ftands  in  the 
place  of  the  tranverfe  procefs  of  the  firft  vertebra,  and 
from  that  ppint  where  it  is  tendinous,  it  goes  up  to 
the  occipital  ridge,  and  is  inferted  flefliy. 

CXXII.  The  RECTUS  major  is  larger.  It  arifes,  in  ,22. 
like  manner,  tendinous,  from  the  fecond  vertebra  of  the 
neck  at  its  tranfverfe  procefs,  and  mounting  from 
that,  is  inferted  fleftiy  into  the  lower  ridge  of  the  oc- 
ciput without  the  former.  Thefe  are  fo  placed,  that 
the  re<5ti  minores  appear  in  the  interftice  of  the  redli 
raajores.  And  though  we  call  them  both  redti,  yet 
'  they  cannot  truly  be  fo ;  for  the  redi  minores  muft 
be,  in  fome  degree,  obhque,  and  the  redi  majores 
Hill  more  fo  :  and  confequently,  although  their  chief 
ufe  be  conjointly  to  draw  the  head  diredly  back- 
w^ards,  yet  one  ading  muft  turn  the  head  to  its  fide. 
And  indeed  the  fame  may  be  faid  of  all  the  mufcles 
of  the  neck ;  for  they  are  all  divided  by  the  fpine, 
and  confequently  they  are  all  obhque. 

6  The 
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Hate  VI.       ''^"he  OBLIQUUS  SUPERIOR  and  OBLIQUUS  INFERIOR,  COF* 

refpond  very  clofely  in  ail  things  with  the  re6ti ;  but, 
in  their  oblique  diredlion,  the  uppermoft,  as  being 
much  Ihorter,  has  been  named  obhquus  minor,  the 
lower  one  obliquus  major. 
123.  CXXIII.  The  OBLIQUUS  superior  arifes  from  the 
tranfverfe  procefs  of  the  atlas,  and  is  inferted  into  the 
end  of  the  lower  occipital  ridge.    Its  ufe,  notwith- 

ftanding  its  oblique  pofition,  is  not  to  turn,  but  to 
bend  the  head  backwards,  for  the  occipital  condyles 
are  not  concentric  circles.  Its  infertion  into  the 
occiput  is  under  the  fplenius  and  complexus :  but  one 
edge  of  it  is  above  the  infertion  of  the  reftus  major. 
124.  CXXIV.  The  OBLIQUUS  inferior  rifes  from  one 
vertebra  and  goes  to  another.  It  arifes  from  the  fpine 
of  the  fecond  vertebra  :  it  goes  to  the  tranfverfe  pro- 
cefs of  the  firft,  and  it  meets  the  fuperior  oblique 
mufcle ;  and  this  one,  by  the  long  lever  or  arni  of 
the  firft  vertebra,  obtains  great  power.  The  firft 
vertebra  or  atlas  rolls  on  the  tooth-like  procefs  of  the 
dcntatus ;  and  while  the  great  and  flow  motions  of 
the  neck  in  general  are  performed  by  other  mufcles, 
th^  fliort  and  quick  turnings  of  the  head  are  perform- 
ed entirely  by  thefe  obhque  mufcles. 

MUSCLES  OF  THE  TRUNK. 

The  great  mufcles  which  move  the  back  and  loin^ 
are  the  quadratus  lumborum,  sacro  lumbalis,  and 

m 

•lONGISSIMUS  DORSI. 

The  facro  lumbalis  and  longiflimus  dorfi  he  immc 
^lately  under  the  latiflimus  dorfi,  which  is  the  outer 

layer ; 
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layer ;  the  quadratus  lumborum  lies  again  ur  let  n 
thefe,  and  next  to  the  abdominal  mufcles ;  and,  laft- 
ly,  the  abdominal  mufcles  are  the  innermoll  layer, 
and  make  the  back  part  of  the  walls  of  the  abdomen. 
Although  the  quadratus  lumborum  lies  deep  under 
the  longiffimus  dorfi  mufcle,  I  fhall  defcribe  it  firft 
for  the  fake  of  a  connedion  v/hich  will  be  prefentlj 
underftood. 

^CXXV.  The  QUADRATUS  LUMBORUM  is  a  flat 
fquared  mufcle,  named  quadratus  from  its  fquare,  or 
rather  oblong  form.  It  arifes  .flefhy  from  three  or 
four  inches  of  the  back  part  of  the  os  ilium,  and  from 
the  hgamcnts  of  the  pelvis,  which  tie  the  back  part 
of  the  ilium  to  the  fide  of  the  facrum,  and  to  the 
tranfverfe  proceffes  of  the  loins.  As  it  goes  upwards 
along  the  lide  of  the  lumbar  vertebrae,  it  takes  hold 
of  the  points  of  the  tranfverfe  proceffes  of  each,  by 
fmall  tendinous  flips ;  fo  that  we  are  almoft  at  a  lofs 
whether  to  confider  thefe  as  new  origins  or  as  infer* 
tions  :  but  its  chief  infertion  is  into  the  lower  edge  of 
the  laft  rib,  and  a  fmall  produftion  of  it  flips  under 
the  arch  of  the  diaphragm,  to  be  implanted  into  the 
body  or  fore  part  of  the  lafl;  vertebra  of  the  back. 

The  LONGissiMus  DORSi  and  sacro  lumbalis  have 
their  origin  in  one  common  and  broad  tendon  com- 
ing from  the  facrum,  ihum,  and  loins ;  the  two  muf- 
cles lie  along  fide  of  each  other  ;  the  longiflimus  dorfi 
is  nearer  the  fpine,  and  keeps  its  tendons  clofer  by 
the  fpine.  The  facro '  lumbalis  is  farther  from  the 
fpine,  and  fpreads  its  tendinous  feet  broader  upon  the 
fides  of  the  thorax ;  and  if  one  be  a  Httle  under  the 
other,  it  is  the  outer  edge  of  the  longiflimus  dorfi, 
which  is  a  little  under  the  edge  of  the  lumbar,  mufcle. 

Pp  The 
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te  VI.  The  -common  tendon  and  mufcle  (for  there  is  for 
fome  way  but  one  mufcle),  begins  thus :  It  ma^  be 
faid  to  have  two  kinds  of  adhefion,  for,  firft,  exter- 
nally it  appears  a  broad,  flat,  and  fhining  tendon, 
which  arifes  teridinous  from  all  the  fpines  of  the  lum- 
bar vertebrae;  from  the  fpines  of  the  facrum,  and- 
from  the  back  part  of  the  os  ilium.  But  the  inner 
furface  (>f  this  broad  tendon  is  flrongly  flefhy  ;  for  it 
arifes  flefliy*  f^-om  the  back  part  of  the  ilium,  from 
the  deep  hollow  betwixt  the  ilium  and  facrum,  from 
the  lides  of  the  long  fpines  of  the  lumbar  vertebrae, 
and  from  their  articulating  procelTes,  and  the  roots  of 
their  trahfverfe  i)rocefles.  In  fhort,  its  origin  is  all 
tendinous  without,  and  all  flefliy  within  ;  and  its  fliefh 
arifes  from  all  that  irregular  furface  which  is  on  either 
fide  of  the  fpine,  betwixt  the  os  ilium  and  the  ver- 
tebrae of  the  loins  ;  and  thus  it  continues  one  ftrong 
tendinous  and  flefhy  mufcle,  filling  up  all  the  hollow 
of  the  loins.  There  is  an  appea:rahce  of  feparation, 
fomething  like  a  fplit  in  the  tendon,  which  fhows  in 
the  loins  what  part  of  the  tendon  belongs  to  each 
inufclc  i  but  it  is  only  in  the  back  th^t  they  are  fairly' 
divided. 

Jufl  oppofite  to  the  loweft  rib,  tlie  lotogilTimus  dorfi 
and  facro  lumbalis  break  off  from  the  common  ten- 
don ;  and  the  longiffimus  goes  to  be  implanted  into 
the  Vertebrae,  and  the  faCro  lumbalis  to  be  implanted 
into  the  ribs. 

126.        CXXVI.    The  LONGiSsiMUs  dorsi  is  a  mufcle  of 
the  fpine.    It  is  not  a  flat  mufcle,  but  round,  thick, 
and  firm,  filling  up  all  the  hollow  betwixt  the  fpine 
and  the  angle  of  the  ribs.    It  is  of  a  long  form,  as  its 
Eame  implies,  terminating  towards  its  top  ahnofl:  in  a 

point. 
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point.  It  has  two  diftind  fets  of  feet  hy  which  it  is  vr. 
inferted ;  one  fet  of  feet  more  flefhy,  but  fmall  and 
neat,  go  outwards  from  the  fide,  as  it  were,  of  the 
njufcle  to  be  implanted  qear  the  heads  of  the  ribs ; 
the  Jower  pqes  farther  out  than  the  heads  pf  the  ribs ; 
the  upper  ones  clofe  to  the  head,  and  confequently 
clofer  to  the  fpiqe.  Thefe  heads  are  nine  or  ten  in 
number,  correfponding  vvitli  the  nine  or  ten  upper- 
moft  ribs.  Another  fet  of  heads,  which  aie  not  fo 
well  fecn  as  this  fet,  becaufe  they  lie  more  under  the 
mufcle,  are  fmall,  nej|,t,  aqd  tendinous  j  they  go  in  an 
ppppfite  direction,  viz.  inwards  and  upwards;  keep 
clofer  by  the  fpinc,  and  are  inferted  into  the  tranf- 
verfe  procefles  of  t^e  vertebras  of  tlje  back.  This  fet 
of  heads  is  thirteen  in  number,  implanted  into  the 
tranfverfe  procelTes  of  all  the  back,  aiid  one  verte- 
bra of  the  necki 

CXXVII.  The  8A.CRO  LUMBAWS  feparatcs  from  the  K»T- 
longifliraus  dorfi  at  the  laft  rib,  and  is  a  flatter  and  lefs 
flefliy  mufcle  :  its  twelve  tendons  are  flatter  than  thofe 
of  the  longiffimus  dorfi,  and  ^o  out  wider  from  the 
fpine.  The  tendons  n^xt  to  the  longiffimus  dorf^ 
run  higheft  up,  and  are  the  longefl:;  thofe  farthef^ 
from  the  fpine,  i.  e.  fartheft:  out  upon  the  cheft,  are 
the  fliorteft.  It  has  a  flat  tendon  for  each  rib,  whighi 
takes  hol4  upon  the  lo\ver  edge  of  the  rib.  But  it 
has  another  order  of  fmall  mufcles  which  mix  with  it ; 
for  as  the  longiffimus  dorfi  has  a  double  row  of  infeij- 
tion,  this  has  another  fet  of  attachment,  fojr  tl\ere  arifes, 
from  the  furface  of  each  rib^  at  leafl:  of  the  fix  or  fever\ 
lowefl:  ribs,  a  fmall  flip  of  flefii,  which  ri^ns  into  the 
fubftance  of  th?  facro  lumbalis,  and  piijces  with  it ;  and 

P  p  ij  thefc 
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Plate  VI.  thefe  flefliy  flips  go  by  the  name  of  the  additamen^, 

TUM  AD  SACRO-LUMBALEM,  OF,  MUSCULI  ACCESSORII. 

Both  thefe  mufcles,  viz.  the  longiflimus  and  facro- 
lumbahs,  terminate  in  points  which  reach  towards  the 
neck,  and  under  the  point  of  each,  there  he  the  roots 
of  two  fmall  mufcles,  which  go  up  to  move  the  neck. 
Many  have  referred  thefe  flips  going  up  into  the  neck, 
•entirely  to  the  mufcles  I  am  now  defcribing,  caUing 
one  an  afcending  flip  of  the  longiflimus  dorfi,  and  the 
other  a  flip  of  the  facro-lumbalis,  while  others  have 
defcribed  them  as  difti'ndl  mufcles,  having  but  flight 
'  connedions  with  the  longiflTimus  and  facro-lumbalis. 
Their  proper  names  are  gervicalis  descendens,  and 

TRANSVERSALIS  COLLI. 

ii8.  CXXVIII.  The  cERvicALis  descendens  is  connect- 
ed with  the  facro-lumbalis  mufcle  ;  it  cannot  be  en- 
tirely referred  to  it,  for  the  cervicalis  defcendens  arifes 
as  a  diftind  mufcle  from  the  five  lower  vertebrae  of  the 
neck,  at  their  tranfverfe  proceflTes,  goes  downw^ards  ve- 
ry fmall  and  flender,  to  be  inferted  into  the  fix  upper- 
mofl:  ribs,  to  get  at  which  it  flips  under  the  longeft  ten- 
dons of  the  facro-lumbalis ;  but  that  the  cervicafis  de- 
fcendens does  not  belong  to  the  facro-lumbalis  may  be 
inferred  from  its  having  diftindl  tendons  from  fix  ribs,  and 
from  fix  tranfverfe  procefles  of  the  n€ck,  and  from  thefe 
tendons  being  in  a  diredion,  which  does  not  at  all  cor- 
refporid  with  the  heads  of  the  facro-lumbahs.  Indeed 
the  longiflimus  dorfi  has  a  better  claim  to  this  mufcle  ; 
for  a  long  flip,  partly  tendinous  and  partly  flefliy,  runs 
upwards  froih  the  longeft  tendon  of  the  longilfimus 
dbrfi,  'to  join  itfelf  to  the  cervicafis  defcendens  *. 

CXXIX.  The 

»  Hence  It  is  plain  that  the  facro-lumbalis  and  longifTimus  dorfi 
have  nearly  an  e(jual  claim  to  this  cervicalis  defcendens.  For,  firR, 

the 
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CXXI'X.  The  TRANsvERSALis  COLLI  is  that  which  Pla**  vi, 
:  Sabattier  refers  to  the  longiflimus  dorfi  ;  but  it  is  a 
>  diftind  mufcle, '  arifing  partly  tendinous,  and  partly 
flefliy,  from  the  five  upper  tranfverfe  procefles  of  the 
back;  lies  betwixt  the  trachelo  maftoideus  and  the  cer- 
vicahs  defcendens;  goes  ftom  the  tranfverfe  procelfes 
I  of  the  back  to  the  tranfverfe  procelfes  of  the  neck,  and 
i  has  no  more  than  a  confufed  and  irregular  connexion 

•  with  any  other  mufcle. 

The  QUADRATUS  LUMBARUM  kceps  the  trunk  ere6t, 

•  by  the  a6lion  of  both  mufcles  at  once,  inclines  it  to 
1  one  fide,  or  turns  it  upon  its  axis,  when  one  only  a6ts  ; 
;  and  by  its  infertion  into  the  ribs,  mull  afiill  in  high 
I  breathing,  by  pulling  down  the  ribs.  The  loncissi- 
iMus  DORSi  has  ho  power  but  over  the  fpine,  which  it 
1  bends  backwards,  acling  continually  in  keeping  the 
1  trunk  ereft.  This  is  alfo  the  chief  ufe  of  the  facro- 
1  lumbalis ;  but  the  sacro  lumbalis  going  out  further 
1  upon  the  ribs,  takes  fuch  hold  upon"  them,  that  befides 
i  its  common  adion  of  raifing  the  trunk,  it  may,  on  oc- 
icafions,  pull  them  down,  aflifting  the  quadratus  arid 
1  the  lowei-  ferrated  mufcle.  And  it  Will  have  greater 
]  power  in  turning  the  trunk  of  the  body  upon  its  axis-, 
ithan  the  longiflimus  dorfi,  which  pulls  almolt  diredly 
1  backwards.    The  cervicalis  descend  ens  co-operates 

with  the  trachelo  maftoideus,  and  others,  which  turii 

the 

i  the  longiflimus  dorfi  fends  its  longeft  tendon  fairly  up  into  the  -cer- 
1  vicalis  defcendens,  fo  far,  that  the  flip  is  implanted  into  the  tran^ 
irerfe  proceffes  of  the  neck.  And,  fecondly,  the  feet  of  the  cervi- 
ccalis  defcendens  begin  under  the  laft  tendons  of  the  facro-lumbalis, 
:  fo  as  to  have  the  appearance  of  arifing  from  Ttf  fupplemcntary  muf- 
c  cle,  the  additamentum,  and  being  a  part  of  it  j  and  indeed  Sabba-. 
t  tier  has  defcribed  it  according  to  this  view. 
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the  head  to  one  fide ;  and  the  cervicalis  defcendens 
bends  the  neck  to  pne  fide,  both  the  one  and  the  other 
being  independent  mufcles,  and  having  no  further  con- 
jieftion  with  each  other  than  what  arifes  from  the  con- 
fufion  of  the  parts. 

•Thefe  two  mufcles  brir^g  us  to  mention  that  intri- 
cate fet  of  muffles  which  fills  up  all  the  hollows  and 
interftices  among  the  fpines  and  irregular  procefles  of 
the  vertebra,  whiph  might  be  fairly  reckoned  as  one 
jnufcle,  fince  they  ^re  one  in  place  and  in  office,  but 
which  the  anatomift  may  feparate  into  an  infinite  num- 
ber, with  various  and  perplexing  names ;  an  opportu- 
nity which  anatomifts  have  been  careful  not  to  Ipfe. 

The  furface  of  the  back,  from  the  bulge  of  the  rib^ 
on  one  fide,  to  the  bulge  of  the  ribs  on  the  oppofite 
fide  of  the  thorax,  is  one  confufed  furface,  confifting  of 
innumerable  hollows,  procefles,  and  ppints  of  bone;  and 
it  is  tied  from  point  to  point  with  innumerable  fmall 
mufcles,  or  unec^ual  bundles  of  mixed  tendon  andflelh. 
There  are  many  points,  as  the  fpino^s,,  tranfverfe^ 
and  oblique  procefles  of  the  vertebrae,  and  the  bulging 
heads  and  angles  of  the  ribs  ;  and  each  procefs,  or  at 
leaft  each  fet  of  procefles,  h^s  its  diftind^  fets  of  muf- 
cles and  tendons. 

1 .  There  is  one  long  continuity  of  mufcular  ^pd  ten- 
dinous fibres  going  from  fpine  to  fpine,  along  the  whole 
length  of  the  back  and  neck.  This  isi  divided  into  ^hc 
SPINALIS  cERVicis,  and  the  spinalis  dorsi. 

2.  There  is  a  fimilar  continuation  of  fibres,  with  left 
tendon  and  more  fleOi,  belonging  one  half  to  the  fpine, 
and  the  other  half  to  the  tranfverfe  procefles,  where  it 
is  named  semi-spinalis  eorsi. 
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3.  'there  is  a  great  mafs  lying  all  along  the  hollow  ^lato"^^' 
of  the  back,  on  each  fide  of  the  fpinous  procefles, 
which  paffing  alternately  from  the  tranfverfe  proceft 

of  one  vertebra,  to  the  fpinous  proccfs  of  the  next  a- 
bove,  is  of  courfe  fplit  into  many  heads,  but  yet  hav- 
ing fuch  connedion  as  to  give  it  the  form  and  name 
of  a  fingle  mufcle,  the  multifidus  Spinje. 

4.  and  5.  There  are  yet  fmaller  itiufcular  fafciculi 
which  ftand  perpendicularly  betwixt  every  two  tranf- 
verfe,  and  every  two  fpinous  procefles,  thence  they  are 
named  intert ransversarii  and  inter-spinales. 


CXXX.  The  SPINALIS  cervicis  is  that  which  is 
i  implanted  into  the  fpmes  of  the  cervical  vertebrse ;  but 
I  becaufc  it  does  not  go  from  fpine  to  fpine,  like  the  fpi- 
!  iialis  dorfi,  but  from  tranfverfe  procefles  to  fpines,  it 
I  has  beeu  named  byWinflow,  semi-spinalis,  or,  trans- 
taso^spiNALis  COLLI.  It  arifes  from  the  tranfverfe 
Iprocelfes  qf  the  fix  upper  vertebrae  of  the  back,  and  is 
i  inferted  into  all  the  fpmous  procefles  of  the  vertebrg^ 
I  of  the  neck,  except  the  firft  and  lafl: ;  and  it  extends 
1  the  neck,  or,  by  its  obliquity,  may  contribute  to  the 
[turnings  of  the  neck,  or  to  bending  it  to  one  fide*. 

CXXXI.  The-spiNALis  dorsi  arifes  from  two  fpi- 
itious  proceflTes  of  the  loins,  and  from  the  three  lower 
1  fpines  of  the  back,  and  paflTmg  two  fpines  untouch- 
«ed,  it  is  implanted  into  all  the  fpines  of  the  back,  ex- 
cept the  upperraoft  This  mufcle  is  very  flender  and 
Hong,  and  confifts  fully  more  of  tendon  than  of  flefh  : 

it 

■  *  The  TRANiVERSALis  CERVICIS  (vIde  p.  301.)  is  that  which  goes 
t  from  the  tranfverfe  proceffes  of  the  back  to  the  tranfrerfe  proceffes 
cof  the  neck  J  while  this,  the  spinalis  cervicis,  goes  fromahc  tranf. 
'  verfe  proceffes  of  the  back  to  the  fpiaes  of  the  neck. 
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Hate  VL  it  h'ds  five  feet  below,  rifing  from  the  lower  fpmes  of 
the  back  and  loins ;  and  nine  feet  above,  implanted  in^^ 
to  the  upper  fpines  of  the  back.    Its  adion  muft  , 
raife  the  fpine,  but  perhaps  it  may  be  equally  ufeful 
as  a  mufcular  and  tendinous  ligament. 

CXXXII.  The  sEMi-spiNALis  uorsi  arifes  from  the 
^ranfverfe  proceffes  of  the  lower  vertebrae  of  the  back, 
all  but  two;  and  is  implanted  into  the  upper  fpinous 
proceffes  of  the  back,  and  into  the  firft  fpine  of  the 

neck  *.  ■  ' 

CXXXIII.  The  MULTiFiDUS  spin^,  runs  from  the 
facrum  along  all  the  fpine,  to  the  vertebra  of  the 
neck ;  and  is  a  comprehenfive  and  true  way  of  de- 
fcribingmany  irregular  portions  of  flefh,  wltich  authors 
have  divided  into  diftind  mufcles  f.  It  is  a  continu- 
ed  flefliy  indentation,  from  tranfverfe  procefs  to  fpine, 
through  all  the  vertebrae  of  the  back,  neck  and  loins. 

It  begins  both  tendinous  and  flelhy,  from  the  up- 
per convex  furface  of  the  os  facrum,  which  is  rough 
with  fpines,  from  the  adjoining  part  of  the  ilium  ;  and 
jn  the  loins,  it  arifes  from  obhque  proceffes;  m  the 
back,  from  tranfverfe  proceffes;  and  again  from  ob- 
lique proceffes,  among  the  cervical  vertebrae. 

Its  origin  in  the  loins,  is  clofe  to  the  fpine,  being 
from  the  upper  oblique  proceffes,  and  from  the  root 
of  the  tranfverfe  proceffes.    In  the  back  it  arifes  from 
he  tranfverfe  proceffes,  and  therefore,  arifes  there  by 

more 

•  *  This  is  of  courfe  the  transverso-spinalis  dorsi  of  Wmflow. 
f  Transverso-spinalis  lumborum,  veterlb.  sacer.  semi-spinalis 

INTERNHS,  five  TRANSVERSO-SPINALIS  DORSI.  SEMI-SPINALlS, -fivC  TRANS- 

VERSO-SPiNALis  COL.I,  pars  interna.-.WLnQow.  Transversals  .um, 

BORUM,  VuIgO  SACER.  TKANSV£KS.LIS  DORSI.     TrANSVERSALIS  COLLI. 

—Douglas.  4 
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more  diftind  heads.    In  the  neck  again,  it  arifes  from  Plate  vr^ 

■  the  lower  oblique  procefles,  more  confufedlj. 

Its  bundles  or  fafcicuU  are  inferred  into  the  fpinous 
procefles,  fometimes  into  the  fecond,  or  even  into  the 
.hird  or  fourth  fpine,  above  that  from  which  the 
I  bundle  arifes ;  for  the  tendons  do  not  flop  at  that  fpi- 
1  nous  procefs  which  they  firft  touch,  but  go  upwards, 
1  taking  attachments  to  other  two  or  three,  and  mixing 
1  their  tendons  with  thofe  of  the  faficuli,  above  and  be- 
!  low ;  and  thefe  tendons,  reach  from  the  fird  of  the 
]  loins,  to  all  the  vertebrae  up  to  the  atlas,  which  is  the 
;  Only  one  not  included. 

The  ufe  of  the  multifidus  fpinae,  is  to  retain  the 
:  fpine  from  being  too  much  bent  forward ;  for  thefe 

■  mufcles  ferve  (as  I  have  obferved)  the  purpofe  of  a 
;  ligament,  and  the  beft  of  all  ligaments,  having  a  de- 
1  gree  of  ftrength,  exadlly  proportioned  to  the  neceflity 

for  ftrength.  It  alfo  moves  the  fpine  backwards, 
though  perhaps  it  is  lefs  ufeful  in  this,  than  as  a  li- 
ganlent ;  for  we  find  it  as  ftrong  in  the  vertebrse  of 
the  back,  which  have  little  motion,  and  that  little, 
very  flow  and  general.  It  feems  rather  intended  to 
moderate  the  lateral  motions  of  the  vertebrae,  than 
to  produce  them  :  When  it  ads,  its  chief  ufe  is  ei- 
ther to  refift  the  fpine  being  bent  forward  by  a 
weight,  or  to  ered  the  fpine. 

CXXXIV.  The  interspinales  colli,  dorsi  and  13^. 
LUMEORUM,  have  varieties,  fo  little  interefting,  that 
they  need  hardly  be  defcribed.  The  inter  spinales 
COLLI  are  ftronger,  becaufe  the  neck  has  many  and 
quick  motions,  and  the  bifurcated  fpines  of  the  neck 
give  broader  furfaces  for  thefe  mufcles.    The  inter 

(^q  spinales 
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yi'  spiNALES  DORSi  are  almoft  entirely  awanting,  becaufc 
the  fpines  of  the  back  are  clofe  upon  each  other,  and 
the  vertebrae  are  almoft  fixed.  The  interspinales 
in  the  LOINS,  are  rather  tendons  or  hgamcnts,  than 
proper  naufcles. 

[js-  GXXXV.  The  inter-transversals,  are  again 
ftronger  and  fuller  in  the  neck,  be*aufe  of  the  lateral 
motions  of  the  neck  being  firee,  and  its  tranfverfe  pro- 
cefTes  forked.  They  are  in  more  numerous  bundles, 
where  the  motion  is  greateft,  viz.  betwixt  the  atlas 
and  dentatus ;  and  it  is  there,  that  Albinus  counts  his 

INTER-TRANSVERSALES    CERVICIS,  PRIORES-LATERALES, 

&c.  The  inter-tranfverfarii  are  awanting  in  the  back, 
giving  place  to  the  ligaments,  by  .vhich  they  are  tied 
to  each  other,  and  to  the  ribs  ;  but  in  the  loins,  the 
inter-tranfverfarii  are  again  ftrongr  fpr  the  lateral  or 
twifting  motions  of  the  loins. 

The  mufcles  on  the  fore  part  of  the  head  and  neck 
will  complete  the  catalogue  of  thofe  belonging  to  the 
fpine,  and  tbey  are  the  chief  antagonifts  to  the  muf- 
cles which  I  have  been  defcribing. 

CXXXVl.  The  platysma  myoides*  is  a  very 
thin  mufcular  expanlion,  like  the  cutaneous  mufcle  in 
animals.  It  is  fpread  over  the  other  mufcles,  imme- 
diately under,  the  f|s:.n,  and  covers  the  whole  neck  an4 
lowex  part  of  the  tace. 

It  arifes  from  che  cellular  fubftance  and  aponeu- 
rolis,  which  cover  the  pectoral  mufcle  the  deltoid 
^ufcle,  and  the  clayicle.  Its  origin  is  by  long  fepa- 
rate  flefliy  flips ;  it  goes  like  a  thin  integument  over, 
■'  '  ^  the 

*  The  PLATYSMA-MYOiDES,  is  alfo  named  musculus  cuxANEua 

LATISSIMUS  COLLI,  and  QUADRATUS  GtVJt.- 
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ihe  neck,  and  is  firft  infertpd  about  the  dejireflbr  ati-  Plate  vi^ 
giili  oris,  and  then  going  over  the  maffater,  is  loft  be- 
twixt the  nlufcles  and  the  integuments  of  the  cheek. 

Perhaps  it  ferves  alfo  to  pull  down  the  Ikin  of  the 
cheek,  and  the  angle  of  th^  mouth  ;  but  its  chief  in- 
fertion  is  into  the  lower  jaw,  and  its  ufe  to  pull  it 
downwards. 

CXXXVII.  Mastoideus — ^This  mufcle  arifes  part-  137. 
ly  from  the  clavicle,  partly  from  the  fternum.  Albinus 
reckons  it  two  mufcles,  the  sterno-mastoideus,  and 
CLEIDO-MASTOIDEUS  ;  a  morc  common  name,  is  the 
sterno-cleido-mastoideus  ;  but  here,  as  in  other 
thingSj  I  adhere  to  what  is  plaincft.  And  the  moft  fa- 
mihar  and  eafy  name  is,  mufculus  mastoideus,  conli- 
dering  the  clavicular  portion,  as  an  addition  only. 

Its  origin,  from  the  upper  part  of  the  fternum,  is 
pretty  round.  It  arifes  again  flat  from  the  fore  part  of 
the  clavicle ;  and  this  fecond  origin  is  broad  and  flefhy, 
while  the  firft  one  is  tendinous  and  pointed.  Thefe 
two  heads,  form  together  a  very  big  ftrong  bellied 
flefliy  mufcle,  which  is  inferted  into  the  maftoid  pro- 
cefs,  by  a  broad  tendon,  which  indeed  furrounds  the 
maftoid  procefs,  and  from  that,  extends  ftill  backwards, 
towards  the  lambdoidal  future.  When  one  of  the 
"maftoid  mufcles  adls,  it  turnr.  the  head  to  one  fide  > 
when  both  ad,  they  pull  the  head  diredly  forwards. 

CXXXVIII.    Rectus  internus  capitis  major;  13?. 
There  are  three  mufcles  on  each  fide,  lying  under  the 
cefophagus,  trachea,  and  great  veflels,  flat  upon  the  fore 
part  of  the  vertebrae  ;  and  this  is  the  firft  and  longeft. 

Although  this  be  called  redus,  it  is  obhque,  and 
running  rather  on  one  fide ;  for  it  arifes  from  the  tranf- 

Q.  q  i j  verfei 
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verfe  procefles,  of  the  five  lower  vertebrae  of  the  neck, 
and  it  is  inferted  into  the  cuneiform  procefles  of  the 
occipital  bone,  juft  before  the  foranien  magnum. 
i9-  CXXXIX.  Rectus  internus  minor.  This  is  an 
exceedingly  fmall  mufcle  ;  refe bibles  the  obliquus  pof- 
terior  of  the  head.  It  lies  immediately  under  the  rec- 
tus MAJOR  :  It  arifes  from  the  fore  part  of  the  body 
of  the  firft  vertebra,  the  atlas,  and  going  (like  the 
other  reftus)  obliquely  inwards,  it  is  inferted  into 
the  occipital  bone,  near  the  condyle. 

40.  CXL.  And  the  RecTUS  capitis  lateralis,  is  ano^ 
ther  fmall  inufcle  like  the  former,  which  arifes  from 
the  tranfverfe  procefTes  of  the  firft  vertebra,  and  is  in- 
ferted into  the  fide  of  the  cuneiform  procefs  of  the 
occipital  bone.  It  lies  immediately  under  the  exit  of 
the  great  jugular  vein. 

41.  CXLI.  LoNGUS  COLLI.  This  is  the  chief  of  thofe 
mufcles  which  lie  upon  the  fore  part  of  the  neck ;  it 
is  very  long,  arifing  from  the  fiat  internal  furface  of 
the  vertebrae  of  the  back,  to  go  up  along  thofe  of  the 
neck. 

Its  origin  is  firft  within  the  thorax,  from  the  three 
iippermoft  vertebrae  of  the  back,  from  the  flat  part 
of  their  bodies,  and  then  from  all  the  tranfverfe  pro- 
cefles of  the  neck,  except  the  three,  upper  ones.  It  is 
inferted  tendinous  into  the  fore  part  of  the  fecond 
vertebra  of  the  neck,  where  the  oppofite  large  muf- 
cles meet  in  one  point  almoft 

All  thefe  mufcles,  wliich  lie  thus  flat  upon  the  plain 
furface  of  the  vertebrae  of  the  neck,  pull  the  head  and 

neck 

*  The  longus  colli  mufcle  is  in  part  covered  by  the  redus 
major. 
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neck  diredly  forwards ;  or  when  one  acls,  they  are  of  piate  Vh 
ufe  in  pulling  it  towards  one  fide  ;  though  I  rather  fup- 
pofe,  that  that  motion,  is  performed  by  the  external 
jiiufcles. 

.  CXLII.  The  SCALENUS  I  confider  as  one  mufcle  ;  for  142. 
it  is  one  in  origin,  infertion,  and  office.  Its  origin  is 
from  the  whole  upper  furface  of  the  firft  rib,  from  its 
cartilage  backwards,  and  alfo  from  the  fecond  rib ; 
and  its  infertion  is  into  the  tranfverfe  procefles  of  the 
vertebrae  of  the  neck.  But  by  its  broad  origin,  and 
its  very  long  infertion,  it  gives  opportunity  for  divid- 
ing it,  into  feveral  fafcicuh ;  and  accordingly  it  has 
been  fo  divided ;  but  thefe  divifions  are  entirely  mo- 
dern, artificial,  and  unnatural.  The  ancients  con- 
fidered  it,  as  one  triangular  mufcle  :  Winflow  divided 
ed  it  into  two,  the  primus  and  fecundus ;  Cowper  into 
three  ;  Douglas  into  four  ;  and  Albinus  divides  it  into 
five  mufcles.  The  ancients  called  it  fcalenus,  from  its 
refemblance  to  the  fcalen  triangle  ;  and  the  true  ana- 
tomy, is  to  confider  it  as  one  great  triangular  mufcle, 
flat,  and  ftretching  from  the  ribs  to  the  neck,  clofing 
the  thorax  above,  and  giving  paflage  to  the  nerves  and 
vefl^els  of  the  arm. 

If  it  were  to  be  defcribed  in  difl;indt  portions,  it 
would_be  in  three  parts.  The  anterior  portion  arifes 
from  the  tranfverfe  procefl^es  of  the  fix  lower  verte- 
brae of  the  neck,  and  is  inferted  into  the  flat  part  of 
the  firft  rib  hard  by  its  cartilage.  The  middle  portion 
from  the  four  lower  vertebrae,  goes  to  the  outer  edge 
of  the  rib,  and  extends  along  all  its  length.  The  pof- 
terior  portion  is  the  thinneft  and  longeft,  for  it  arifes 
1  from  the  tranfverfe  procefles  of  the  fecond,  third,  and 

fourth 
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Plate  VI.  fourth  vertebras.    It  is  inferted  into  the  upper  edge  of 
the  rib,  about  an  inch  or  more  from  its  articulation 

with  the  fpine. 

The  fu-ft  head  is  tendinous  and  flefhy  at  its  infertion 
into  the  rib  ;  but  the  fecond  and  third  heads  are  ten- 
dinous, both  in  their  origins  and  infertions. 

The  artery  goes  through  the  flelh  of  the  firft  por- 
tion, about  an  inch  above  the  axilla. 

The  nerves  pafs  in  the  interftice  betwixt  the  firft 
and  fecond  portions. 

The  office  of  the  fcalenus  mufcle  is  to  pull  the  neck 
to  one. fide,  or  to  bend  the  head  and  neck  forward, 
when  both  ad  ;  and  when  the  neck  is  fixed  back- 
wards, they  may  perhaps  raife  the  ribs  ;  for  afthraatics 
are  obferved  to  throw  the  head  backwards,  in  order  to 
Taife  the  cheft  with  greater  power. 


CHAP. 


CHAP.  VI. 


OF  THE  MUSCLES  OF  THE  ABDOMEN,  AND 
OF  THE  DIAPHRAGM, 


The  abdominal  mufcles  cover  in  the  belly,  contain  /lf*^,7^ 

&  VIII. 

the  bowels,  and  take  a  firm  hold  upon  the  pelvis  and 
the  trunk.  The  diaphragm,  again,  is  a  mpving  parti- 
tion betwixt  the  thorax  and  the  abdomen,  and  the  dia- 
phragm preffing  down'  the  bowels  upon  the  abdominal 
mufcles  enlarges  the  thorax,  and  the  abdominal  muf- 
cles re-adling  pufh  the  bowels  back  upon  the  dia- 
phragm, and  comprefs  the  thorax.  Thus,  the  alter- 
nate yielding  and  re-adion  of  the  abdominal  mufcles 
and  diaphragm  performs  breathing,  agitates  the  bowels, 
promotes  the  circulation,  expels  the  foeces  and  urine, 
alTifts  the  womb  in  the  dehvery  of  the  child.  And, 
with  all  thefe  important  ufes,  the  abdominal  mufcles 
bend  and  turn  the  trunk,  and  fix  it  for  the  ftronger 

;  a6lions  of  the  limbs.  They  fteady  the  body  in  lifting 
weights,  in  bearing  loads,  in  all  our  more  violent  ex- 

"  ertions  they  often  give  way  under  this  double  office . 
of -breathing,  and  of  ftraining,  along  with  the  reft  of 
^he  body  ;  and  the  bowels  coming  out  through  their 

natural 
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'  Plate  VII.  natural  openings,  or  by  burfting  through  the  interfti- 
ces  of  then-  fibres,  form  herniae  of  various  kinds. 
Whence  the  anatomy  of  thefe  mufcles  is  moft  intereft-. 
ing  to  the  furgeon. 

The  mufcles  of  the  abdomen  are  five  on  either  fide. 
I.  The  outer  oblique  mufcie,  to  which  the  names  of 
DESCENDENS,  DECLivis,  and  MAJOR,  are  added,  becaufe 
it  is  the  outermoft  of  all  the  abdominal  mufcles,  be- 
caufe it  is  the  largeft,  covering  all  the  fide  of  the  ab- 
domen with  its  flelhy  belly,  and  all  the  fore  part  of  the 
abdomen  with  its  broad  expanded  tendon  ;  and  it  is  cal- 
led declivis,  or  defcendens,  becaufe  its  flefiiy  belly  be- 
gins above,  upon  the  borders  of  the  thorax ;  and  be- 
caufe both  its  mufcular  and  tendinous  fibres  which  lie 
parallel  to  each  other,  run  obUquely  from  above  down* 
wards  and  inwards. 

2.  The  oBLiQuus  iNTERNus  IS  named  from  its  being 
within  the  firft,  and  has  the  names  of  ascendens,  vel 
MINOR  fuperadded,  becaufe  its  fjefhy  belly  is  fmaller 
than  that  of  the  firft,  arifes  below,  chiefly  in  the 
haunch- bone,  and  all  itsfibres  go  from  below  upwards. 

3.  The  TRANsvERSALis  lics  under  all  the  others,  and 
next  to  the  cavity  of  the  abdomen,  and  has  but  one 
name,  which  alfq  is  derived  from  the  diredion  of  its 
fibres  running  acrofs,  or  round  the  abdomen, 

4.  The  RECTUS,  fp  named,  becaufe  of  its  running  on 
the  fore  part  of  the  abdomen,  in  one  ftraight  line  from 
the  pubis  to  the  fl:ernum. 

5.  The  PYRAMIDAL  mufcle  is  the  only  one  named 
from  its  fliape.  It  is  a  fmall  neat  conical  mufcle, 
which  arifes  from  the  os  pubis,  by  a  broad  bafis,  and 
has  its  apex  turned  upwards;  but  it  is  not  always  found, 

for 
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Tor  it  is  only  as  a  fupplement  to  the  rcdi  mufcles,  and  ^^^^j^"- 
us  a  part  of  them,  whence  it  has  been  named  muscu- 
Lus  succENi-URiATUS,  Of  lupplemcntary  mufcle. 

CXLllI.  The  EXTERNAL  OBLIQUE  mufcle  arifes  from  Hi- 
the  ribs,  and,  like  all  the  others  which  arife  from  ribs, 
is  a  ferrated  mufcle.  It  comes  from  the  eight  lower 
ribs,  by  diftind  flefliy  tongues,  one  from  each  rib. 
Thefe  ferrcc  are  mixed  with  the  indentations  of  the 
ferratus  major  anticus  mufcle,  which  goes  off  in  an 
oppofite  diredion.  The  origin  of  the  mufcle  lying 
broad  upon  the  border  of  the  cheft,  it  is  its  thickeit 
and  moft  flelhy  part,  whence  its  fibres  go  down  all  in 
one  direftion,  parallel  with  each  other,  but  oblique 
with  refpeft  to  the  abdomen.  Its  flefhy  belly  ceafes 
about  the  middle  of  the  fide.  Its  flat  Iheet  of  tendon 
goes  over  the  fore  part  of  the  belly,  till  it  meets  its  fel-- 
low  exadly  in  the  middle,  fo  that  one  half,  or  the  back 
part  of  the  abdomen  is  covered  by  its  flefhy  belly,  and 
the  fore  part  by  its  tendinous  expaniion. 

The  mufcle  meets  its  fellow  in  the  middle  of  the 
belly ;  and  this  meeting  forms  (along  with  the  other 
tendons)  a  white  line  from  the  pubis  to  the  flernum, 
which  is  named  xiNEA  alba.    It  alfo,  before  it  reaches 
the  middle,  adheres  to  the  flat  tendon  of  the  tranfver- 
faUs.    This  meeting  is  about  four  inches  on  either  fide 
of  the  iihea  alba,  and  is  a  httle  inclined  to  the  circular, 
■v^'hence  it  is  named  hnea  femilunaris.    And,  finally, 
this  mufcle  is  implanted  into  the  fpine  of  the  ilium, 
flefliy  about  the  middle  of  the  ilium,  tendinous  at  the  ♦ 
forepart,  or/pinous  proeefs  of  the  ilium,  and  ftill  ten- 
dinous into  the  whole  length  of  that  ligament,  which 
extends  from  the  fpinc  of  the  ilium  to  the  creft  of  the 
pubjs, 

R  r  This 
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E^viu"*  This  is  the  whole  of  its  infertion,  viz.  all  the  length 
of  the  linea  alba,  from  the  pubis  to  the  fterniim,  the 
fore  part  of  the  fpijie  of  the  ilium,  and  the  liga- 
ment of  Paupart,  which,  though  it  is  commonly 
thought  to  be  but  the  tendon  of  the  external  oblique 
ftretching  from  point  to  point,  is,  in  truth,  a  diftindt  li- 
'  gament,  independent  of  the  tendon,  and  ftronger  than 
it. 

144.  CXLIV.  Obuquus  internus  abdominis. — The 
chief  part  of  this  mufcle  arifes  thick  and  fleffiy  from 
all  the  circle  of  the  fpine  of  the  ilium,  with  its  fibres 
diredled  upwards.  But,  to  be  accurate,  we  muft  de- 
fcribe  it  as  arifing  from  the  whole  length  of  the  fpine 
of  the  ilium,  from  the  joining  of  the  ilium  and  facrum, 
from  the  fpines  of  the  facrum  itfelf,  and  from  the  three 
lower  fpinous  procefFes  of  the  loins  *  ;  and,  laftly,  it  a- 
rifes  from  the  ligament  of  the  thigh,  at  its  end  next  to 
the  ilium  ;  but  ftill  the  chief  belly  is  at  the  iliac  fpine. 
From  that  it  fpreads  upwards  in  a  radiated  form ;  the 
central  fibres  only  are  diredl,  going  acrofs  the  abdo- 
men to  the  linea  alba ;  the  higher  fibres  afcend  an.d 
go  towards  the  fternum,  and  the  lower  ones  go  oblique- 
ly downwards  to  the  pubis.  Its  flat  tendon  is  like  that 
of  the  external  oblique,  and  it  is  inferted  into  the  car- 
tilages of  all  the  falfe  ribs,  into  the  fternum,  and  into 
the  linea  alba,  through  its  whole  length. 

145.  CXLV.  The  transversalis  abdominis  runs  diredl- 
ly  acrofs  the  belly.  It  arifes  flefliy  from  the  inner  fur- 
face  of  the  fix  lower  ribs,  where  its  digitations  mix 
with  thofe.^'-'by  which  the  diaphragm  arifes,  tendi- 

nous, 

*  This  origin  from  the  fpinous  procefles  of  the  loins,  is  a  thin 
tendon,  common  with  the  ferratus  and  latiflimus  dorli  mufclcs. 
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!  nous  from  the  tranfverfe  procefles  of  the  four  lower  ^^yin^^ 
lumbar  vertebrse;  from  the  whole  fpine  of  the  os  ili- 
um, and  from  a  part  of  the  femoral  ligament.  Upon 
1  the  whole,  its  origin  is  like  that  of  the  inner  oblique 
j  mufcle,  its  fibres  go  acrofs  the  abdomen,  and  its  tendon 
j    is  inferted  into  the  whole  length  of  the  hnea  alba. 

The  fucceflion  in  which  thefe  three  mufcles  arife 
from  the  cheft,  is  this :  The  external  oblique  mufcle 
lies  broad  upon  the  outiide  of  the  cheft,  and  fo  its 
tongues  mix  with  the  tongues  of  the  ferratus  anticus 
1  major.  The  internal  oblique  mufcle  again  rifes  lower 
down  the  thorax,  from  its  edge,  from  the  cartilages  of 
the  ribs.  The  tranfverfe  mufcle  arifes  within  the  tho- 
rax, from  the  internal  furface  of  the  ribs,  oppofite  to 
where  the  tongues  of  the  external  oblique  lie ;  and  the 
diaphragn)  arifing  from  the  fame  ribs,  mixes  its  indigi- 
tations  with  the  tranfverfahs,  fo  that  Cafpar  Bartho- 
lin, obferving  this  indigitation  to  be  very  curious  in  the 
larger  animals,  believed  the  diaphragm  and  tranfverfe 
mufcles  to  be  but  one  great  trigafl,ric,  or  three  bellied 
mufcle,  furrounding  all  the  abdomen. 

CXLVI.  The  recti  mufcles  cover  the  abdomen  on  14^. 
its  fore  part,  in  a  line  from  the  pubis  to  the  flernum, 
and  they  belong  fo  equally  to  the  flernum  and  to  the 
pubis,  that  it  is  indifferent  which  we  call  their  origin, 
and  which  their  infertion.  The  origin  (as  I  fhould  call 
it)  of  each  redus  mufcle  is  in  the  fternum,  is  broad 
and  flefliy,  lies  upon  the  outfide  of  the  fternum,  co- 
vering part  of  the  fternuip,  and  all  the  xiphoid  carti- 
lage, and  touching  and  rnixing  its  fibres  with  the  great 
'  pedoral  mufcle.    It  is  about  four  inches  broad  all 

1 

down  the  abdomen,  and  teripinates  at  the  ftde  of  the 

R  r  i j  fymphifis 
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Plate  vii.fymphifis  pubib,  with  a  flat  and  pointed  tendon  about 
an  inch  in  length,  and  about  an  inch  broad.  This 
mufcle  is  crofied  at  intervals  by  four  tendinous  in- 
terfeftions,  which  divide  it  into  five  diftindt  bel- 
lies.   Commonly  there  are  three  bellies  above  the 
timbiHcus,  and  two  below  ;  but  the  redi  mufcles  arc 
the  leaft  regular  of  all  the  mufcles  of  the  abdomen. 
Vefahus,  Albinus,  andSabbatier,  were  thought  to  have 
found  the  redli  abdominis  extending  up  to  the  throat. 
But  it  is  now  found  that  Vefalius  had  Only  reprefented 
the  mufcles  of  a  monkey,  or  of  a  dog,  which  are  very 
long,  upon  the  thorax  of  a  human  fubjedl  *.  Sabba- 
tier,  upon  revifmg  his  notes,  retradls  what  he  had  faid  : 
And  Albinus  alfo  is  fuppofed  to  have  feen  only  a  pro- 
duftion  of  the  maftoid  mufcle,  extending  down  the 
breafl:  ;  for  irregularities  of  this  kind  are  very  often 
found. 

CXLVII.  The  pyramidal  mufcles  are  as  a  fupple- 
ment  to  the  reai.  There  is  a  fmall  neat  pyramidal  muf- 
cle on  each  fide,  or  rather  a  triangular  mufcle,  flefiiy 
through  its  whole  extent  and  length,  with  its  bafe  turri- 
ed  towards  the  pubis,  and  its  apex  towards  the  umbili- 
cus ;  fo  that  its  origin  is  in  the  creft  of  the  ^ijvjg^ 
pointed  infertion  in  the  linea  alba :  and  thoughthettiai 

mufcles  have  been  fuppofed  by  MalTa  to  relate  to  the  pe- 
rns, 

f  "  Porro  (r)  linea  infignitur,  quae  carneam  redi  mufculi  par- 
"  tem  finit,  qusque  ultima  ipfms  infertionis  in  homine  eft  portio, 
«  uti  in  quarta  tabula  ad  charafterem  n.  eft  cernere.  Jntercjipe- 
<'  dine  igitur  ab  r.  ad  s.  pertinente,  fe  ofFert  refti  Simi^  abdorai- 
«  nis  mufculi  tendo,  feu  membrana,  excarnifve  mufculi  pars  ;  t.  au- 
«  tem  indicat  carneam  mufculi  fedem,  prim*  coftas  et  fecundai 
«  thoracis  infertam,  eftque  latus  ille  tendo  hdminibus  haudqua- 
"  quam,  ut  in  cadatis  fimiis,  ct  canibus  confpicuus." 

VbS ALIOS,  p.  156. 
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ius.orby  Fallopius  to  belong  to  the  urinary  bladder,  their  Plate 
true  ufe  is  only  to  affift  the  reQus  to  draw  down  the  fter- 
num,  and  tighten  the  hnea  alba,  and  fo  to  give  greater- 
power  to  the  oblique  and  tranfverfe  mufcles.    The  py- 
ramidalis  is  fo  irregular  a  mufcle,  that  fometimes  two 
are  found  on  one  fide,  and  none  at  all  on  the  other. 
Sometimes  two  on  each  fide;  fometimes  there  is  but 
one,  and  very  often  they  are  awanting,  the  belly  of 
the  rectus  coming  quite  down  to  the  pubis. 

1 .  The  LiNEA  ALBA  is  the  common  meeting  of  all  the 
thin  41at  tendons,  and  therefore  we  call  it  their  infer- 
tion,  being  the  common  point  towards  which  they  all 
aft  ;  it  is  white,  by  the  gathering  of  all  the  colourlefs 
tendons. 

2.  The  LINEA  SEMILUNARIS,- is  a  hne  of  the  fame  white 
appearance,  of  a  circular  form,  and  produced  by  the 
meeting  of  all  the  tendons,  on  the  edge  of  the  redus 
mufcle,  to  form  a  fheath  for  it. 

3.  The  SHEATH  for  the  rectus  muscle,  does  not  ad- 
mit of  fo  brief  a  definition  as  thefe  :  It  has  been  com- 
monly fuppofed  to  be  formed  in  a  very  curious  manner, 
chiefly  by  the  broad  tendon  of  the  obhquus  internus, 
which  being  the  central  mufcle,  betwixt  the  two  other 
layers,  is  fuppofed  to  have  its  tendon  fplit  into  two 
th'in  flieets ;  that  the  outermoft  fiieet  adheres  to  the 
outer  oblique  mufcle,  forming  the  outer  part  of  the 
iheath,  while  its  inner  flieet  adheres  to  the  tendon 
of  the  tranfverfe  mufcle,  forming  the  inner  part  of 
the  iheath ;  but  this  is  too  intricate,  and  can  hard- 
ly be  proved  by  difledion.     Cowper  exprefles  his 
doubts  about  this  dodrine  of  the  tendon  of  the  in- 
.ler  oblique  mufcle  being  fplit  into  two  layers  ;  and  I 

^  think 
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•  thiiA  the  trueft  defcription  is  this,  that  all  the  tendons 
meet,  and  adhere  in  the  femilunar  hne ;  that  they  im- 
mediately part,  to  form  this  fheath ;  that  the  flat  ten- 
dons of  both  the  obhque  mufcles,  go  upon  the  outer 
furface  of  the  redtus,  to  form  that  fide  of  the  Iheath  : 

9 

that  the  tendon  of  the  tranfverfe  mufcle,  only  lies 
under  the  reaus,  forming  the  lower  part  of  the  flieath, 
and  that  it  is  unaflifted  by  any  lamella  of  the  inner 
obUque  mufcle :  That  the  flieath  is  complete  at  the 
fore  part,  or  over  the  mufcle  ;  bnt  that  under  the  muf- 
cle, the  ftieath  ftops  aboqt  five  or  fix  inches  above 
the  pubis,  and  that  there,  the  redi  mufcles  (or  in 
their  place  the  pyramidal  mufcles),  lie  bare  upon  the 
bladder,  and  other  abdominal  vifcera,  lined  only  by 
the  thin  peritonaeum  *.  And  that  this  back  layer  of 
the  flieath,  is  thinner  and  more  delicate,  and  but  ht- 
tle  attached  to  the  back  part  of  the  redus  mufcle7 
which  is  eafily  raifed  in  difledion,  while  the  fore  part 
of  the  flieath  adheres  firmly  to  the  fore  part  of  the 
mufcle,  forming  thofe  crofs  bands,  or  tendinous  inter- 
feaions,  which  divide  the  redlus  into  bellies,  and  the 
flieath  where  it  lies  over  the  mufcle,  cannot  be  difi^ec- 
ted,  without  a  degree  of  violence,  either  to  the  flieath, 
or  to  thefe  tendinous  interfedions. 

4.  The  UMBILICUS  is  that  opening,  in  the  centre  of  the 
abdomen,  in  the  middle  of  the  linea  alba,  through 
which  the  nutritious  veflels  of  the  foetus  pafs.  The 

vefl^els 

*  Cowper  had  never  obferved  this,  but  once  that  the  lower  part 
of  the  reftus,  was  not  lined  by  the  tendon  of  the  tranfverfalis. 
He  concluded,  that,  in  this  inftance,  it  was  a  fporting  of  nature  j 
"  fo  much  a  lufus  naturae,  that  accidents  like  this  might  be  the 
*'  caufe  of  certain  ruptures." 
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vefiels  have  degenerated  into  ligaments  in  the  adult,  plate  vii. 
and  the  umbilicus  is  clofed  in  the  form  of  a  ring  ;  but  ^ 
fometimes  it  is  forced  by  violent  action,  and  the  vi- 
fcera  come  out  by  it,  forming  umbilical  hernia. 

5.  The  HiNG  of  the  abdominal  muscles,  is  that  open- 
ing near  the  lower  part  of  the  abdomen,  juft  over  the 
pubis,  through  which  the  fpermatic  cord  pafles  in 
man,  and  the  round  ligament  of  the  womb  in  wo- 
men. 

Cowper  Cp-  sO  ^^ys,  that  the  fpermatic  cord  pafles 
through  feparate  rings,  in  each  of  the  three  abdomi- 
nal mufclcs ;  and  like  older  authors,  he  makes  nature 
exceedingly  wife,  in  placing  the  rings  not  oppofite  to 
each  other,  but  one  high,  and  another  lower,  and  a 
third  lower  ftill,  fo  as  to  prevent  the  bowels  falling- 
out.  But  the  truth  is,  that  neither  the  internal  ob- 
lique, nor  the  tranfverfe  mufcles,  have  any  fliare  at  all, 
in  the  ring,  which  belongs  entirely  to  the  external  ob- 
lique mufcle,  and  is  formed  iu  this  way :  All  the  tendin- 
ous fibres  of  the  external  oblique,  are,  like  the  mufcle  it- 
felf,  oblique,  running  from  above  downwards ;  and  tht- 
tendinous  fafciculi,  are  in  fome  places  wider,  a  little  dif- 
joined  from  each  other,  and  refembling  ftripes,  crofled 
by  fmall  threads  of  tendon,  as  if  the  long  fibres  were 
in  danger  of  parting  from  each  other,  fo  as  to  leave  a 
gap,  and  were  held  together  by  thefe  crofs  threads ; 
and  it  is  in  fad  a  wider  and  perfed:  feparation  of  two 
fibres  that  forms  the  ring,  and  a  ftrcnger  interlace- 
ment of  trofs  fibres,  that  fecures  it  from  fpliting  far- 
ther up.  But  the  chief  fecurity  of  the  ring,  is  by  the 
form  of  the  opening ;  for  it  is  not  a  ring,  as  we  call 
it,  but  a  mere  fplit  in  the  tendon,  which  begins  about 
an  inch  and  a  half  above,  the  pubis,  ia  oblique,  and 

looking 
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S'^vm"'  ^o^^^"S  towards  the  pubis,  like  the  fibres  whi'ch'  forra 
it,  and  confifts  of  two  legs,  or  pillars  of  the  ring,  as 
they  are  called ;  for  the  upper  flip  which  forms  the 
upper  part  of  the  opening,  goes  diredlly  towards  the 
creft,  or  higheft  point  of  the  pubis ;  the  lower  pillar, 
or  the  flip  which  forms  the  lower  line  of  the  flit,  turns 
in  behind,  gets  under  the  upper  one,  and  is  implant- 
ed into  the  pubis,  within  and  behind  the  upper  pillar : 
this  lower  flip,  forms  at  once  the  lower  pillar  of  the 
ring,  and  the  edge  of  the  femoral  ligament. 

N'ow  this  croflTmg  of  the  pillars  of  the  ring,  fecures 
it ;  for  the  more  the  mufclc  pulls,  in  prefllng  upOn  the 
abdominal  vifcera,  the  tighter  is  the  flit  drawn ;  and 
the  obhquity  of  the  Opening,  gives  the  direction  to 
hernise  of  the  groin,  'which  always  point  towards  the 
pubis,  fo  as  to  fall  into  the  fcrotum  in  men,  or  into 
the  labia  pundendi  in  Women,  keeping  clofe  by  the 
groin. 

The  fpermatic  cord,  formed  of  the  veflTels,  belong;- 
ing  to  the  tefl;icle,  pafles  through  this' ring  of  the  ex- 
ternal oblique  mufcle  ;  but  as  the  internal  and  ob- 
lique tranfverfe  mufcles,  form  no  fliare  in  the  ringv  the 
cord  paflTes  by  their  lower  edge,  but.  not  through  it. 
At  the  place  where  the  cord  paflfes  the  edge  of  the 
internal  oblique  mufcle,  it  fends  a  bundle  of  flefliy 
fibres  down  along  the  cord,  which  go  all  along  the 
cord,  gradually  extend  towards  the  tefticle,  expand- 
ing and  growing  thin  upon  the  upper  end  of  the  tef- 
ticle, and  gradually  difappearing  on  its  body.    This  is 

CXLVIII.  The  cremaster  muscle  of  the  tes- 
ticle, which  is  a  thin  flip  of  fibres  from  the  internal 
oblique  mufcle  of  the  abdomen,  which  is  defigned 
for  fufpending  the  tefticle,  and  for  drawing  it  up ;  is 

very 
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very  thick  and  ftrong  in  the  lower  animals,  as  in  bulls,  Plate  vit 
dogs.  See. ;  is  eafily  found  in  man,  but  not  always,  ^^^^* 
being  fometiraes  thin  and  pale,  and  hardly  to  be 
known  from  the  coats  upon  whicli  it  lies.  It  appears 
to  grow  more  flefhy  in  old  age,  and  to  be  thickened 
in  enlargements  of  the  tefticle,  the  better  to  fupport 
the  weight. 

6.  The  LIGAMENT  of  the  thigh  *  is  a  diftincfl  ligament, 
and  not  merely  the  tendon  of  the  external  oblique, 
rounded  and  turned  in;    It  arifes  from  the  fpinous 
procefs  of  the  ilium,  and  is  inferted  into  the  cr.efl  of 
the  pubis.    It  receives  the  external  oblique  raufcle, 
for  the. tendon  is  implanted  into  it;    Part  of  the  flefli 
'  of  the  internal  oblique  mufcles  arife  from  the  outer 
1  end  of  the  ligament.    It  forms  an  arch  under  the 
ipfoas  and  iliacus  internus  mufcles,  where  the  great 
•artery  of  the  thigh,  and  its  anterior  nerve,  pafs  out. 
'The  great  vein,  and  the  lymphatics  of  the  hmb,  re- 
tturn  under  it  to  get  into  the  abdomen ;  the  lympha- 
ttic  glands  of  the  groin  lie  here ;  the  whole  interflice 
lis  furrounded  and  filled  up  by  cellular  fubftance  and 
tfat,  but  it  is  not  firm ;  the  playing  of  the  mufcles, 
Zand  the  fat,  and  inguinal  glands,  keep  it  open  and 
llax ;  and  the  bowels  are  apt  to  fall  down  here,  efpe- 
ccially  in  women,  where  the  point  of  the  ilium  is  high, 
aand  the  arch  wide.    So  httle  are  femoral  hernise,  or 
tthe  form  of  this  opening  underftood,  that  no  particu- 
llar  cuQiion  is  adapted  to  this  part ;  for  it  is  fupported 
tby  the  common  bandage  for  the  hernia  of  the  groin  : 

Sf  And, 

*  This  ligament  of  the  thigh  is  named  alfb  the  inguinal  lica- 

WENT  ;  the  CRURAL  ARCH  J  the  LIGA^iE^^T  of  PauPART  ;  the  LIGAMENV. 

»of  Fallopfus,  5cc. 
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li^iatcvii.  j^^^^  a  years  ago,  hernia  of  the  grom  was  riot 
even  known  by  anatomifts  of  the  higheft  name.  For 
Cowper  fays,  (explaining  Paupart's  hgament),  "  It  is 
"  not  impoffible  but  that  ruptures  may  fometimes 
«  happen  in  this  part' ;  ^nd  I  am  apt  to  imagine  this 
«  to  be  the  cafe  when  a  rupture  is  very  large,  and  not 
to  be  retained  by  a  trufs." 

It  often  happens,  that  in  vomiting,  in  violent  cough- 
ing, in  ftraining  at  ftool,  or  in  Ufting  heavy  weights, 
thefe  natural  openings  are  forced,  and  the  bowels  de- 
fcend.    The  umbilicus  is  very  feldom  forced  by  fud- 
den  exertion,  for  it  is  a  very  firm  ring  ;  but  it  is  flowly 
dilated  in.  pregnancy,  and  hernia  of  the  navel  is  in- 
finitely more  frequent  with  women  than  with  men. 
_The  opening  of  the  ring  is  often  kept  dilated  by  the 
bowels  following  the  tefticle"  when  it  defcends  ;  fo 
that  though  the  accident  be  almol!  forgotten,  the 
hernia  often  appears  again  in  the  adult ;  moft  fre- 
quently of  all,  the  ring  is  forced  in  ftrong  young  men 
by  hard  and  continued  labour,  or  by  fudden  ftraining ; 
but  women  are  fafer  from  this,  kind  of  hernia,  becaufc 
the  round  ligament  of  the  womb  is  fmaller  than 
the  fpermatic  cord,  and  the  ring  in  them  is  very 
clofc— Abdominal  hernia  are  thofe  which  come  not 
through  any  natural  opening,  but  through  the  inter- 
ftices  of  the  mufcles,  by  the  parting  of  the  mufcu- 
lar  fibres  by  an  accidental  wound  in  the  abdomen,  or 
by  the  operation  of  the  Cefarean  fedion  ;  for  a  wound 
of  the  abdominal  mufcles  feldom  heals  fo  neatly  as 
not  to  ^to^fome  fmall  interftice,  through  which  the- 
bowels  protrude.    Thus  any  point  may  be  forced  by 
violence,  any  of  the  openings,  or  all  of  them  may  be 

relaxed 
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relaxed  by  weaknefs,  as  in  dropfical  or  other  lingering  piate  vn. 
difeafes :  for  it  is  from  this  caufe  that  hernias  are  more^ 
frequent  in  childliood  and  in  old  age,  by  the  laxity 
which  is  natural  to  childhood,  or  by  the  weaknefs 
natural  to  the  decline  of  life.  Often  there  feems  to  be  a 
hereditary  difpofition  to  hernias  in  certain  houfes,  the 
form  of  the  openings  of  the  abdomen  being  wider  in  a 
whole  family,  juft  as  the  features  of  the  face  are  pe- 
culiar.   And  1  have  feen  a  child  with  all  thefe  open- 
ings fo  particularly  wide,  that  upon  the  flighteft 
coughing  or  crying,  herniae  came  down  at  every  pof- 
fible  j^,  at  the  navel,  the  fcrotum,  the  thigh,  and 
in  the  fides  of  the  abdomen,  all  at  once ;  or,  as  one 
tumour  was  reduced,  another  arofe. 

The  effedts  of  the  abdominal  mufcles,  in  moving 
the  trunk  canpot  be  miftaken.  The  recti  pull  the 
ribs  downwards  in  breathing,  flattening  the  belly,  and 
bending  the  body  forwards.  The  two  oblique  muscles 
of  one  lide  afting,  turn  the  trunk  upon  its  axis  ;  but 
the  obhque  mufcles  of  the  oppofite  fide  ading,  co- 
operate with  the  rectus  in  flattening  the  belly,  and 
bending  the  body :  and  the  transverse  muscles  tighten 
the  hnea  alba,  fo  as  to  give  eged  to  all  the  others ; 
and  particularly  they  brace  the  flieath  of  the  redi 
mufcles,  fo  as  to  give  them  their  true  effea. 

CXLIX.  The  diaphragma  is  a  Greek  word,  tranf-  14a. 
lated  inter-feptum,  the  tranverfe  partitiori  betwixt 
tlie  abdomen  and  the  thorax,  the  midriflf ;  but  it  is  not 
merely  a  tranfverfe  partition,  it  is  a  vaulted  diviflon 
betwixt  the  thorax  and  abdomen ;  and  not  only  is 
the  middle  raifed  into  a  vaulted  form,  but  its  obli- 
quity is  fuch,  that  though  its  fore  part  be  as  Ivgh  as 

S  f  ij  the^ 
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Plate  VII.  the  fternum,  its  lower  and  back  part  ^rifes  near  the 
pelvis  from  the  loweft  vertebra  of  the  loins. 

It  is  a  circular  mufcle,  which  is  flefliy  towards  its 
borders,  and  tendinous  in  the  centre ;  which  is  con- 
vex towards  the  thorax,  and  concave  towards  the  ab- 
domen ;  becoming  plain,  or  almoft  fo,  where  ^t  prefles 
againft  the  abdominal  mufcles  in  drawing  the  breath  ; 
and  returning  to  its  convex  form,  when  the  abdomi- 
nal mufcles  reaft  in  pufhing  it  back  into  the  thorax. 

The  diaphragm  arifes,  by  one  broad  flefhy  attach- 
ment, from  all  the  borders  of  the  cheft,  forming  the 
upper  or  greater  mufcle  of  the  diaphragm ;  and  it 
arifes  below,  by  many  fmall  tendinous  feet,  from  the 
fore  part  of  the  loins,  which  meeting,  form  what  is 
called  the  lelTer  mufcle  of  the  diaphragm,  ift,  The 
GREAT  or  UPPER  mufclc  arifcs,  firft,  from  under  the  xi- 
phoid cartilage,  and  froni  the  lower  furface  of  the 
fternum.  ^dly.  From  all  the  falfe  ribs  ;  from  the  carti- 
lage of  the  feventh,  eighth,  and  ninth ' ribs ;  and  from 
the  bony  parts  of  the  tenth  and_  eleventh  ribs,  and 
from  the  tip  of  the  twelfth  rib.  All  thefe  origins  are, 
of  courfe,  flefhy  digitations  or  tongues  which  inter- 
mix with  thofe  of  tho*  tranfverfe  mufcle  of  the  abdo- 
men. 3dly,  From  the  tip  of  the  twelfth  rib  to  the  lum- 
bar vertebrae,  there  is  a  ligament  extended,  which., 
going  like  an  arch  over  the  pfoas  and  quadratus  lum- 
borum  mufcles,  is  named  ligamentum  arcuatum  j 
and  from  this  another  part  ftill  of  the  great  mufcle  of 
the  diaphragm  arifes.  Thus  the  upper  mufcle  of  the 
diaphragm  has  four  chief  origins,  viz.  from  under  the 
ilernum  and  xiphoid  cartilage    from  all  the  falfe  ribs ; 

fronu 
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fiom  the  ligamentum  arcuatum ;  and,  in  ftiort,  from  Plate  yii. 
all  the  borders  of  the  cheft,  from  the  xiphoid  carti-^^'^"* 
lage  quite  round  to  the  vertebrae  of  the  loins. 

2.  The  LESSER  MUSCLE  of  the  DIAPHRAGM,  which  arifes 
from  the  fpine,  begins  by  four  fmall  flender  tendinous 
feet  on  each  fide.  The  firft  of  thefe,  the  longeft  one, 
arifes  from  the  fecond  vertebra  above  the  pelvis :  it 
goes  from  the  flat  fore  part  of  its  body,  and  adheres 
to  the  fore  part  of  all  the  lumbar  vertebrae  as  it 
mounts  upwards.  The  fecond  riles  from  the  third 
vertebra,  but  farther  out  towards  the  fide  of  the  ver- 
tebra. The  third  arifes  from  the  fide  of  the  fourth 
vertebra.  And  the  fourth  tendon  of  the  diaphragm 
arifes  from  the  tranfverfe  procefs  of  the  fame  fourth 
vertebra  of  the  loins.  But  indeed  we  ought,  in  place 
of  this  minute  denionftration,  to  fay,  that  it  arifes  - 
from  the  four  uppermoft  lumbar  vertebrae  by  four 
tendinous  feet,  flat  and  ghftening,  and  adhering  clofely 
to  the  fiiining  ligament  with  which  the  bodies  of  the 
vertebra  are  ftrengthened ;  that  thefe  tendons  foon 
join  to  form  a  ftrong  round  flefliy  leg,  which  is  called 
the  <:rus  diaphragmatis ;  of  which  crura,  the  left,  is  the 
fmaller  one  :  and  that  thefe  crura,  joining,  mixing, 
^d  crofling  their  fibres,  form  a  flefliy  belly,  the  leflTer 
mufcle  of  the  diaphragm. 

3.  The  TENDON  in  the  centre  of  the  diaphragm  is 
determined  in  its  ftiape  by  'the  extent  of  thefe  flefliy 
bellies ;  for  the  great  mufcle  above  almofl:  furrounds 
the  central  tendon.  The  fmaller  mufcle  below  meet- 
ing it,  the  two  divifions  give  it  a  pointed  form  be- 
hind ;  the  tendon  has  the  figure  of  a  trefoil  leaf,  or  of 
the  heart  painted  upon  playing  cards.-   The  middle 

4  line 
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Plate  VII.  line  of  this  tendinous  centre  is  fixed  by  the  mem- 
&VIII.  .  1  i-j 

brane  which  divides  the  thorax  mto  two  ;  the  two  hdes 

go  upwards  into  the  two  fides  of  the  cheft,  each  with  a 
form  hke  the  bottom  of  an  inverted  bafin  ;  their  con- 
vexity reaching  within  the  thorax,  quite  up  to  the  level 
of  the  fourth  true  rib  :  the  proper  centre  of  the  dia- 
phragm is  fixed  by  this  connedion  with  the  mediaf- 
tinum,  that  its  motion  might  not  diforder  the  adion 
of  the  heart,  which  refts  upon  this  point,  and  whofe 
pericardium  is  fixed  to  the  tendon  :  but  the  convei^ity 
of  either  fide  defcends  and  afcends  alternately  as  the 
diaphragm  contrads,  oris  relaxed  ;  fo  that  it  is  chiefly 
thefe  convexities  on  either  fide,  which  are  moved  if^ 
breathing. 

Thus,  is  the  diaphragm  compofed  of  one  great  an4 
circular  mufcle  before  ;  of  one  fmaller  circular  muf- 
cle  behind;  and  of  the  triangular  tendon,  as  the 
centre  betwixt  them  :  and  both  in  its  flelhy  and  ten- 
dinous parts,  it  is  perforated  by  feveral  veflels  pafling 
reciprocally  betwijct  the  thorax  and  the  abdomen. 

rirfl;,  The  aorta,  or  great  artery  of  the  trunk,  paflTes 
betwixt  the  crura  or  legs  of  the  diaphragm,  which, 
like  an  arch,  ftrides  over  it  to  defend  it  from  preffure. 

Secondly,  The  oesophagus  pafles  through  the  dia- 
phragm, a  little  above  this,  and  to  the  left  fide :  its 
pafiage  i§  through  the  lower  fleftiy  belly,  and  through 
the  moft  fleihy  part  of  the  diaphragm  :  and  the  muf- 
cular  fibres  of  the  crura  diaphragmatis  firft  crofs  un- 
der the  hole  for  the  cefophagus ;  then  furround  it ; 
then  crofs  again  above  the  hole ;  fo  that  they  form 
the  figure  of  8  :  and  the  oefophagus  is  fo  apparently 
comprefled  by  thefe  furrounding  fibres,  that  fome 

anatomifts 


AND  OF  THE  DIAPHRAGM. 


anatomifts  have  reckoned  this  a  fort  of  fphindler  for  Plate  vii. 
the  upper  ©rifice  of  the  ftomach. 

Thirdly,  The  great  vena  cava  goes  up  from  the 
abdomen  to  the  heart,  through  the  right  fide  of  the 
diaphragm  ;  and  this  hole  being  of  a  triangular  form, 
being  in  the  hard  tendon,  and  larger  than  the  vein 
requires,  there  is  no  danger  of  ftrangulation  in  the 
vein. 

The  tendon  is  compofed  of  fibres  which  come  from 
the  various  fafcicuh  of  this  mufcle,  meet  and  crofs 
each  other  with  a  confufed  interlacement,  which  Al- 
binus  has  been  at  much  pains  to  trace,  but  which 
Haller  reports  much  more  fenfibly :  "  Intricationes 
"  varia  et  vix  dicendoe  irregular  and  confufed, 
crolfing  chiefly  at  the  openings,  and  efpecially  at  the 
vena  cava,  the  triangular  form  of  which  feems  to  be 
guarded  in  a  moft  particular  way. 

The  lower  furface  of  the  diaphragm,  is  lined  with 
the  peritonaeum,  or  membrane  of  the  abdomen ;  and 
the  upper  furface,  is  covered  with  the  pleura,  or  mem- 
brane of  the  cheft.  The  hole  for  the  vena  cava  is  fo 
large,  that  the  peritonaeum  and  pleura  meet,  and  touch 
each  other  through  this  opening,  all  round  the  vein. 

The  chief  ufe  of  the  diaphragm  is  in  breathing,  and 
in  this  office  it  is  fo  perfed,  that  though  there  be  a 
complete  anchylofis  of  the  ribs  (as  has  often  happen- 
ed), the  perfon  Hves  and  breathes,  and  never  feels  the 
lofs.  The  diaphragm  is,  in  its  natural  ftate,  convex 
towards  the  thorax ;  when  it  ads,  it  becomes  plain,  the 
thorax  is  enlarged,  and,  by  the  mere  weight  of  the  air, 
the  lungs  are  unfolded,  and  follow  the  diaphragm. 
No  vacuum  is  ever  found  betwixt  the  diaphragm  and 
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^the  liings;  but  the  lungs  follow  the  ribs  and  dia- 
phragm'as  clofely  as  if  they  adhered  to  them ;  and 
indeed  when  they  do  adhere,  it  is  not  known  by  any 
diftrefs.  So  we  draw  in  the  breath,  and  when  the  ab- 
dominal mufcles  read,  the  diaphragm  yields,  goes 
back  into  the  thorax,  and  grows  corlve«  again,  by 
which  wc  blow  oilt  the  breath ;  a^j^  while  the  dia- 
phragm is  adling,  the  abdominal  mufcles  are  relaxed, 
yield,  and  are  puflied  Out,  and  leave  the  ribs  free,  to 
be  raifed  by  their  levator  mufcles.  And  again,  when 
the  abdominal  mufcles  re-adl,  the  diaphragm,  in  its 
turn,  yields  fo^  that  they  at  once  force  up  the  dia- 
phragm, and  pull  down  the  borders  of  the  thorax,  af- 
fifting  the  fcrrated  mufcles  which  deprefs  the  ribs. 

There  is  alfo  in  every  great  fundion,  fueh  a  wonder^ 
ful  combination  of  actions  confpiring  to  one  end,  as 
cannot  be  even  enumerated  here.  But  the  alternate  ac- 
tion and  readlion  of  the  abdominal  mufcles  draws  in 
and  expels  the  breath,  promotes  the  circulation,  and 
gently  agitates  the  bowels,  while  their  more  violent 
adtions  difcharge  the  faeces  and  urine,  and  affift  the 
womb  ;  and  vomiting,  yawning,  coughing,  laughing, 
crying,  hiccup,  and  the  reft,  are  its  ftronger  and  irre- 
gular adtions.  The  diaphragm  might  well  be  named 
by  Haller,  "  Nobiliflimus  poft  cor  mufculus."  And 
BufFon,  who  affedted  the  charader  of  anatomift  with 
but  little  knowlege  of  the  human  body,  might  miftake 
its  central  tendon  for  a  nervous  centre,  the  place  of  all 

^motions,  and  almoft  the  feat  of  the  fouL  For  the  an- 
cients confounded  the  names  and  ideas  of  tendon  and 
nerve.  And,  in  ficknefs  and  opprelTion,  lownefs  and 
fighing,  in  weeping  or  laughing,  in  joy  or  in  fear,  all 
our  feelings  feem  to  concentrate  in  this  part. 

CHAP. 


CHAP.  VII. 


THE  MUSCLES  OF  THE  PARTS  OF  GENERATION, 
AND  OF  THE  ANUS  AN5>  PERINiEUM. 


The  mufcles  of  the  parts  of  generation  follow  this  di-  Pktcvra. 
A^ifionoftheal^dominaimufcles,  more  naturally  than 

gny  other. 

The  ERECTOR  PENIS  is  a  fmall  and  llender  mufcle, 
which  goes  over  the  crus  penis,  and  braces  it  back  to 
the  pubis.    The  eredlores  arc  fuppofed  (by  preffing 
the  penis  againft  the  pubis)  to  comprefs  the  great  vein, 
and  fo  caufe  ereaion.    The  accelerator  urin^  is  a 
mufcle  which  furrounds  all  the  bulb  of  the  urethra, 
and  ads  by  a  fort  of  fubfultus  in  difcharging  the  laft 
drops  of  the  urine,  and  in  throwing  out  the  femen. 
And  the  TRANSVERSALis  periunei,  which  goes  acrofs  the 
perineum,  belongs  rather  to  the  anus  than  to  the. 
penis.  The  sphinc^-er  ani  is  a  circular  bundle  of  fibres, 
which  furrounds  the  orifice  of  the  anus,  and  contrads 
it;  and  the  levator  ani  is  a  flat  thin  mufcle,  which 
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[•lines  the  pelvis,  furrounds  the  redlum  like  a  funnci, 
and  being  fixed  round  the  margin  of  the  anus,  raifes  it 
up  ;  and  the  coccyg^us  is  but  a  part  of  it.  The  de- 
trusor URIN^  is  the  mufcular  coat  of  the  bladder,  and 
the  sphincter  vesicae  is  not  eafily  diftinguifhed  frqm 
the  detrufor  urinae,  being  but  the  fibres  of  it,  only 
thicker  and  flronger  at  the  lower  and  narrower  part  of 
the  bladder. 

The  penis  is  compofed  of  twp  crura,  or  cavernous 
bodies,  which  arife  from  the  branch  of  each  os  ifchium, 
which  foon  meet  to  form  the  body  of  the  penis;  and  of 
the  corpus  cavernofum  urethrae,  which  furrounds  the 
urethra,  is  attached  to  no  bone,  but  begins  juft  be- 
fore the  circle  of  the  anus,  by  a  bulging,  which  is  call- 
ed the  bulb  of  the  urethra  ;  and  the  eredor  penis  Hes 
along  the  crura,  to  draw  them  back  to  the  pubis ;  and 
the  accelerator  furrounds  all  the  bulb,  and  acts  in  ex- 
pelling the  femen,  or  the  laft  drops  of  urine. 

CL.  The  erector  penis  is  a  dehcate  and  flendcr 
mufcle,  about  two  inches  in  length.  It  lies  along  the 
face  of  the  crus  penis  of  each  fide.  And  when  the 
crura  penis  are  inflated,  the  eredors  are  feen  of  their 
proper  length  and  form.  The  credor  of  each  fide 
rifes  by  a  flender  tendon  from  the  tuberofity  of  the  os 
ifchium.  It  goes  flefhy,  thin,  and  flat,  over  the  crus 
penis,  like  a  thin  covering.  It  ends  in  a  delicate  and 
flat  tendon,  upon  the  crus  penis,  about  two  inches  up ; 
and  the  tendon  is  fo  thin  and  delicate,  that  it  is  hardly 
to  be  diftinguifhed  from  the  membrane  of  the  caver- 
nous body. 

The  eredors  lying  thus  on  the  fides  of  the  penis, 
have  been  called  colaterales  penis,  or  ischio-caver- 
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Nosi,  from  their  origin  in  the  ifchium,  and  their  infer-  Plate  vm. 
tion  into  the  cavernous  bodies. 

CLI.  The  TRANSVERSALis  PERiN^i  is  often  named  151- 
tranfverfalis  penis  ;  iDUt  its  origin  being  in  the  tubero- 
fity  of  the  OS  ifchiuiri,  by  a  delicate  tendon,  and  its  in- 
fertion  into  the  very  backmbfl:  point  of  the  bulb  of 
the  urethra,  where  it  touches  the  anus,  its  courfe  is  di- 
re6lly  acrofs  the  perinseum,  and  its  relation  to  the  pe- 
rinaeum  and  anus  is  very  direct  and  evident,  wliile  its 
relation  to  the  penis  is  rather  doubtful.  Often  there 
is  a  fecond  mufcle  of  the  fame  origin  and  infertion, 
running  like  this,  acrofs  the  perinaeum,  named  trans- 

VERSALIS  PERINiEI  ALTER. 

This  tranfverfe  mufcle  may,  by  bracing  up  the  bulb 
to  the  arch  of  the  pubis,  have  fome  effedl  in  ftopping 
the  vein  on  the  back  of  the  penis,  acnd  fo  producing 
eredlion  ;  but  its  chief  ufe  mud  be  in  preventing  the 
anus  from  being  too  much  protruded  in  difcharging 
the  foeces,  and  in  retrading  it  when  it  is  already  pro- 
truded. 

GLIL  The  AtcELERATOR  mufcle  is  not  a  fingile  muf- 
ele,  as  rt  is  often  defcribed.  It  is  manifeftly  a  pair  of 
mufcles  furrounding  the  whole  of  the  bulb  of  the  ure- 
thra. For  there  is  along  the  lower  fate  of  the  bulb,  a 
white  and  tendinous  line,  correfponding  with  the  out- 
ward line  or  feam  of  the  perinaeum.  This  line  diftin- 
guifhes  the  bellies  of  the  two  mufcles :  the  fibres  of 
each  fide  furround  their  proper  half  of  the  bulb^  vidth 
circular  fibres,  winding  obliq  ucl  round  the  bulb ,  and 
each  mufcle  ends  in-  its  feparate  tendon,  which  is  de- 
licate and  fmall,  and  which,  leaving  the  bulb  of  th6  u- 
rethra,  turns  off  obliquely  to  the  fide,  fo  that  the  tendon 
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Plate  viir.  of  each  fide  goes  out  flat  and  thin  upon  the  crus  penig 
of  its  own  fide,  a  httle  higher  than  the  infertion  of  thd 
eredor  penis ;  and  thus  it  embraces  the  bulb  itfelf, 
with  its  two  crura.  We  know  and  feel  its  convulfivej 
involuntary  adlion  in  throwing  out  the  feed  ;  and  we 
are  confcious  that  we  ufe  it  as  a  voluntary  mufcle  in 
emptying  the  urethra  of  the  laft  drops  of  urine. 
153.  CLIII.  The  SPHINCTER  ani  mufcle  is  a  broad  circu- 
lar band  of  fibres,  which  furrounds  the  anus.  -It  arifes 
from  the  point  of  the  os  coccygis  behind.  It  fends  a 
neat  fmall  flip  forwards,  by  which  it  is  attached  to  the 
back  part  of  the  accelerator  mufcle.  It  is  of  a  regular 
oval  form,  and  is  two  inches  broad,  and  is  for  a  very 
obvious  reafon,  fl;ronger  in  man  than  in  animals,  Some 
choofe  to  enumerate  two  fphinder  mufcles,  of  which 
this  is  the  external,  or  cutaneous ;  and  what  they  de- 
fcribe  as  the  internal  one,  is  merely  the  circular  fi- 
bres, or  mufcular  coat  of  the  inteftine,  flirengthened  a 
little  towards  the  anus,  but  not  a  diftindt  mufcle.  Its 
effed  is  to  fliut  the  anus. 

>  — 

J54.  CLIV.  The  LEVATOR  ANi  mufclc  is  defcribed  as  a 
pair  of  mufcles,  one  from  each  fide  :  but  it  is  properly 
one  broad  and  thin  mufcle,  which  arifes  from  the  inter- 
nal furface  of  all  the  fore  part  of  the  pelvis,  and,  from 
its  breadth,  it  has  been  named  musculus  ani  latus. 
It  continues  its  origin  from  the  internal  furface  of  the 
pubis,  all  the  way  round  to  the  facrum.  It  grows  gra- 
dually fmaller,  as  it  goes  downwards  to  furround  the 
anus.  So  it  is  inferted  into  the  circle  of  the  anus,  in- 
to the  point  of  the  os  ctoccygis,  and  is  mixed  with  the 
fphinder  ani  mufcle.  The  whole  pelvis  is  lined  with 
it  like  a  funnel,  or  inverted  cone,  the  wider  part  re- 
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prefenting  its  origin  from  the  pelvis,  the  narrower  part  Plate 
its  infertion  into  the  anus.    The  whole  bladder  is  fur- 
rounded,  and  covered  by  this  mufcle ;  the  urethra 
pafles  through  a  fplit  in  its  fibres,  and  no  operation  of 
lithotomy  can  reach  the  bladder  from  below,  without 
cutting  through  this  mufcle.    It  raifes  the  anus,  and, 
at  the  fame  time,  dilates  it,  opening  the  anus  for  the. 
paflage  of  the  faeces,  and  fupporting  it,  fo  as  to  pre- 
vent its  being  protruded.    Thus,  it  is  not  for  fhutting 
the  anus,  as  fome  have  fuppofed,  but  is  the  direft  an- 
tagonift  of  the  fphinder  ani  mufcle.  By  enclofmg  the 
bladder,  the  levator  ani  ads  upon  it  it  alfo ;  for  the  neck 
of  the  bladder  paiTmg  through  a  flit  in  its  fibres,  while 
the  levator  ani  is  ading,  this  flit  is  drawn,  as  it  were, 
round  the  neck  of  the  bladder,  and  fo  the  urine  is  for 
the  time  prevented  from  flowing.  It  is  as  a  fphindler  to 
the  bladder,  which  prevents  our  pafling  the  urine  and 
fseces  at  the  fame  moment.   By  furrounding  the  lower 
part  of  the  bladder,  and  enclofing  the  proftate  gland, 
and  the  veficulse  feminales,  which  lie  upon  the  back 
of  the  bladder,  this  mufcle  afFeds  thefe  parts  alfo, 
and  is  pe'rhaps  ;Ae  only  mufcle  which  may  be  fuppofed 
to  empty  the  veficulae,  or  to  comprefs  the  gland,  pul- 
ling upwards  at  the  fame  time,  fo  as  to  prefs  the  back 
of  the  penis  againft  the  pubis,  to  maintain  the  erection, 
and  to  aflift  the  accelerator  mufcles.    By  enclofing 
the  bladder,  veficulaj,  profl:ate  and  anus,  this  mufcle  , 
produces  that  fympathy  among  the  parts,  which  is  of- 
ten very  diftrefling,  as  in  gonorrhoea,  the  fl:one  in  the 
bladder,  conftipation,  piles,  and  other  difeafes  of  thefe 
parts ;  for  piles,  conftipation,  or  any  caufe  which  may 
excite  the  adtion  of  the  levator  mufcles,  will  caufe  e- 
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•  reaions,  a  defire  to  pafs  the  urine,  and  an  obftrudlioii 
in  the  difcharge  of  it. 

CLV.  The  MuscuLus  coccyg^us,  is  a  thin,  flat,  muf- 
cle,  which  arifes  by  a  narrow  point,  from  the  infide  of 
the  pelvis,  at  the  fpine  of  the  os  ifchium,  is  implanted 
expanded  and  flefhy,  into  the  whole  length  of  the  os 
coccygis;  can  be  ufeful  only,  by  pulling  up  the  point 
of  the  OS  coccygis,  which  is  juft  equivalent  to  raifing 
the  circle  of  the  anus ;  fo  that  from  every  circum- 
ftance  of  its  form  and  ufe,  it  might  be  fairly  enough 
defcribed,  as  being  merely  the  back  part  of  the  leva- 
tor ani  mufcle. 

The  perinaeumj  where  the  bulb  begins,  is  the  point 
into  which  all  the  mufcles  are  united ;  for  the  accelera- 
tor mufcle,  and  the  fphindter  ani  mufcle,  touch  at  the 
beginning,  or  point  of  the  bulb ;  and  a  fmall  point- 
ed flip  of  the  fphindler  ani,  going  upon  the  bulb,  con- 
neds  them  firmly  together.  The  tranfverfalis  perinsei, 
come  acrofs  the  perinaeumfrom  either  fide;  and  the  leva- 
tor  ani  mufcle^comesdown  to  meet  the  fphindierjfothat 
the  fphindler  ani,  the  levator  ani,  the  tranfverfalis  peri- 
naei,  and  the  accelerator  urinae  mufcles,  all  meet  in  one 
point,  viz.  the  back  of  the  bulb.  They  fecure  the 
perinasum,  and  fupport  the  heavy  vifcera  of  the  abdo- 
men ;  if  they  be  unflcilfully  cut  in  performing  litho- 
tomy, it  will  be  difficult  to  extrad  the  ftone.  In  that 
operation,  the  incifion  paffes  by  the  fide  of  the  anus, 
and  on  the  infide  of  the  tuber  ifchii ;  and  our  knife 
accordingly  cuts  clean  acrofs  the  tranfverfe  mufcles, 
which  ftand  as  a  bar  acrofs  the  perinaeum  ;  it  pafles 
by  the  fide  of  the  eredtor  mufcle,  need  not  touch  it, 
or  touches  it  flightly,  and  by  a  fort  of  chance  :  It  muft 
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■;iot  touch  the  acclerator  mufcle  ;  for  whoever  fays  Plate  viir. 
he  cuts  the  accelerator,  cuts  too  low,  and  performs 
his  operation  ill.  After  the  firft  incifion,  we  get  deep 
into  the  pelvis,  and  cut  the  levator  ani.  The  fur- 
geon  does  pot  obferye  thefe  mufcles,  on  account  of 
any  danger  which  may  attend  wounds  of  them,  but 
takes  them  as  marks  for  the  true  place  of  his  incifi- 
on ;  and  a  good  operator  wiU  be  careful  to  have  them 
fairly  cut,  that  they  may  be  no  hindrance  to  the  ex- 
tradion  of  the  ftone 


CHAP. 


*  The  dctnifor  urinae,  is  but  the  mufcular  coat  of  the  bladder  j 
the  fphinaer  vificae,  or  mufcle  of  the  proftates,  is  but  a  denfer  faf- 
ciculuj  of  this  common  coat  of  the  bladder.  I  fhould  no  more 
think  of  defcribing  them  here,  than  of  defcribing  the  coats  of  the 
inteftines  or  ftonjach.  Thefe  mufcles  of  internal  parts,  with  the 
mufcles  of  the  internal  ear,  &c.,  I  referve  for  thofc  books  which 
defcribc  the  orgai^s  and  vifcera. 
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MUSCLES  MOVING  THE  THIGH-BONE. 

Plate  VIII.  The  mufcles  belonging  to  the  thigh-bone,  arife  all 
from  the  pelvis  or  trunk.  The  psoas  magnus  and  ili- 
Acus  internus,  come  from  within  the  pelvis,  at  its  fore 
part,  and  palling  under  the  femoral  ligament,  go  down 
to  be  implanted  into  the  troch.mter  minor ;  and  by  this 
obliquity  of  their  infertion,  they  turn  the  toes  outr 
wards,  and  bend  the  thigh.  Other  mufcles  come  from 
the  lower  and  fore  part  of  the  pelvis,  as  the  pectinalis, 
(yi4-^/fcJf~i^  triceps,  and  "i'  ■  "  '  externus,  which  arife  from  the 
arch  of  the  pubis,  and  go  down  to  be  iniplanted  into  the 
linea  afpera,  and  leiTer  trochanter ;  and  they  puUing 
the  thigh  towards  the  body,  are  called  the  adductors. 
Others  arife  from  the  facrum,  and  back  part  of  the 
pelvis,  as  the  glutei,  which,  coming  diredly  forwards 
to  be  implanted  into  the  greater  trochanter,  pull 
back  the  thigh ;  and  a  fourth  fet  coming  alfo  fron:\ 
the  internal  furface  of  the  pelvis,  viz.  the  obturator 
internus,  and  the  pyramedalis,  come  out  through  the 
back  openings,  turn  round  the  pelvis,  as  round  a  puL 
]y,  and  roll  the  thigh,  and  draw  it  back.  This  com- 
pletes 
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plctes  the  catalogue  of  thofe  mufcles  which  move  the  Plate  vii^ 
thigh. 

I.  The  PSOAS  MAGNUS,  ILIACUS  INTERNUS,  PECTINEUS, 

TPacEPS,  OBTURATOR  EXTERNUS,  which,  coming  from 
before,  are  inferted  into  the  lefler  trochanter,  and 
bend  the  thigh. 

1.  The   GLUTEI,   GEMINI,  PYRIFORMIS,  OBTURATOR, 

INTERNUS,  and  quadratus,  which  come  from  behind, 
are  implanted  into  the  great  trochanter,  and  extend 
the  thigh ;  and  it  hardly  need  be  remembered,  that 
as,  when  the  arms  being  fixed  their  mufcles  raife  the 
weight  of  the  body,-  as  in  climbing,  or  in  turning 
Over  a  bar,  by  grafping  with  the  hands  ;  fo  the  muf- 
cles of  the  thigh,  move  that  thigh  only  which  is  loofe, 
and  free  from  the  \veight  of  the  body,  while  the 
mufcles  of  the  other  thigh,  which  is  fixed  by  the 
weight  of  the  body,  move  not  the  thigh,  but  the  trunk 
upon  the  thigh ;  fo  that  our  walking  is  performed 
not  fo  much  by  the  mufcles  of  the  thigh  moving  the 
limb,  as  by  their  moving  the  pelvis,-  i.  e.  rolling  the 
trunk  upon  the  limb. 

MUSCLES  MOVINCr  THE  THIGH. 

I.  THE  THIGH  IS  MOVED  BACKWARDS  AND  OUTWARDS, 

6y  the  Glutteus  maximui,  -j  whicli  is  Iin-  r  Linea  afpera, 

—  medius,     v planted  into 4  Trochanter  major, 

— minimus,  3  the  tTop  of  trochanter. 

2.  THE  THIGH  IS  MOVED  BACKWARDS,  AND  ROLLED  UP- 
ON ITS  AXIS, 

iBy  the  Pyriformis,  "]  -vv^iJch  Is  f  ^oo^  of  the  tiochantery 

Gemini,  j  Implant-  j  ^— 

Obturator  externus,  j^to  4  ■  

idternus,  ^  


Quadratus, 


^betwixt  the  trochanters,- 
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PtateVm.      3.  THE  THIGH  IS  MOVED  FORWARDS  AND  INWARDS,- 
Ey  the  Pfoas  magnus,     -j  ^.^^j^^^  ^  (-  Trochanter  minor, 


IliacuB  InterhuS,  f  -re  

'  \.  rue  irom  _  ^  .  _ 

Peainales,  f  ^.^^  /  Linea  afpera, 
Triceps, 


1 


Fascialis.  I  begin  with  this  mufcle,  as  it  is  necef- 
fary  in  the  diffeaion.  The  thigh  is  enclofed  in  a  very 
flrong  ftieath,  which,  like  that  of  the  arm,  fends  down 
among  the  mufcles,  ftrong  tendinous  fepta  or  partitions'; 
and  the  mufcles  are  enclofed  in  thefe  fepta,  and  the  great 
mufcles  of  the  leg,  are  fuppotted  by  it,  in  their  ftrong 
and  continual  adions.  The  tendinous  fafcia  of  the 
thigh,  arifes  chiefly  from  the  fpine  of  the  iUum,  partly 
(over  the  groin)from  the  external  oblique  mufcleof  the 
abdomen.  Every  fafcia,  has  fometfiing  added  by  each 
mufcle,  and  takes  a  new  increafe,  and  adhefion  at 
each  bone  wJiich  it  palfes.  It  is  always  ftrengthen- 
ed  by  adhefions  to  joints,  and  comes  down  from  them 
thicker  upon  the  mufcles  below ;  and  fo  this  fafcia 
of  the  thigh,  which  arifes  chiefly  from  the  fpine  of  the 
ilium,  defcends,  covering  all  the  mufcles  of  the  thigh  : 
it  fends  partitions  down  to  the  Knea  afpera,  and  tro- 
chanters ;  it  has  a  new  adheflon,  and  a  new  fource  of 
tendinous  fibres  at  the  knee  ;  it  adheres  moft  remark- 
"ably  at  the  inner  fide  of  the  tibia,  and  then  defcends 
to  the  bran  ;  it  covers  all  the  leg,  and  is  again  rein- 
forced at  the  ancle  :  and  this  I  believe  to  be  a  jufter 
hiftory,  than  the  common  idea  of  making  it  an  expan- 
fion  of  the  fmall  tendon  of  the  fmall  mufcle,  which  I 
now  ta  defcribe  ;  for  the  faciahs  is  too  eflential  to 

the 
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the  ftrenglh  of  the  leg,  and  would  be  found  there, 
though  this  mufcle  were  aw^y,  as  in  the  palmaris  of  the 
hand. 

This  fafcia  rightly  confifts  of  two  plates ;  one  is  that 
which  comes  down  from  the  creft  of  the  ilium,  and 
from  the  mufcles  of  the  belly ;  the  other,  that  which 
arifes  purely  from  the  tendon  of  the  mufculus  fafcialis, 
and  which  is  at  the  fame  time,  conneded  with  the 
capfular  ligament  of  the  femur,  and  with  the  troch- 
anter ;  and  fo  the  mufcle  lies  betwixt  the  two  plates 
of  the  fafcia;  and  as  the  fafcia,.  at  this  part,  takes  at 
leaft  a  reinforcement  from  the  capfular  ligament,  and 
from  about  the  trochanter  major,  the  fafcialis  mufcle 
may  be  laid  to  be  inferted  into  the  trochanter. 

So  this  great  tendinous  fafcia,  has  thefe  connexions  : 
the  creft  of  the  ilium  ;  the  hgament  of  Paupart,  at  the 
rim  of  the  belly  ;  the  creft  and  arch  of  the  pubis  ;  the 
tuber  ifchii,  and  fo  back  along  the  coccyx,  to  the 
ridge  and  prQcelTes  of  the  facrum ;  the  ligament  of 
the  joint,  the  great  trochanter ;  and  the  linea  afpara, 
all  the  way  down  to  the  knee,  where  its  laft  adhelion 
is  very  ftrong,  and  from  whence  it  comes  off  again, 
much  ftrengthened. 

It  is  thicker  on  the  outer  fide  and  back  part,  and 
very  thin  on  the  inner  fide  of  the  thigh  ;  and  it  dives 
with  perpendicular  di^dfions  among  the  mulcles  of  the 
thigh. 

CLVI.  The  FASciALis  muscle.  The  mufcle  is  rightly 
pamed  tenfor  vaginae  femoris  ;  for  hardly  any  other 
ufe  can  be  affigned.  It  arifes  from  the  upper  fpi- 
n,o\is  procefs  of  the  ifium,  i.  e.  from  the  fore  part,  or 

U  u  ij  very 
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yjat-c  VIII.  very  point  of  its  fpine,  by  p  tendon  of  about  an  inch 
in  length.  It  is  very  fmall  at  its  origin,  and  at  it6 
termination.  It  is  fnick  and  flefiiy  in  the  middle, 
fweliing  out  ;  it  extends  downwards,  and  obliquely 
backwards,  almoft  to  the  middle  of  the  thigh,  and 
there  it  terminates  obliquely,  betwixt  the  t\YO  lamellcC 
of  the  membrane  to  w^hich  it  belongs. 

Its  ufe  is  chiefly  to  make  the  fafcia  tenfe,  to  prepnrc 
the  mufcles  for  ftrong  adion  ;  and  perhaps,  by  its  ad- 
hefions  about  the  trochanter,  it  may  have  fome  little 
effedt  ip  rolling  the  thigh,  fo  as  to  turn  the  toes  in- 
wards, and  oppofe  the  Gemini. 
157.  CLVII.  Psoas  magnus.— This  and  the  following 
mufcle  come  from  within  the  body,  to  move  the  thigh 
forwards.  This  is  a  very  long  and  flefliy  mufcle,  of 
confiderable  llrength,  of  conftant  ufe,  perpetually  em- 
ployed in  moving  the  thigh  forward,  or  in  fupporting 
the  pelvis  upon  the  thigh-bone,  fo  as  to  preferve  the 
equilibrium  of  the  bqdy.  ^ 

It  is  named  from  psoa  lumbus  ;  is  a  large  round  muf- 
cle, very  ftrong,  of  great  length,  fiUing  up  all  the  fpace 
upon  either  fide  of  the  fpinc,  apd  bounding  the  pelvis 
at  its  fide.  It  comes  from  u^ider  the  hgamentum  ar- 
cuatum  of  the  diaphragm;  for  it  arifes  firft  by  its  up- 
permoft  head  from  the  laft  vertebra  of  the  back,  then 
fucceflively  from  each  of  the  vertebrsD  of  the  loins.  It 
Iticks  clofe  to  the  lumbar  vertebrae  ;  for  it  arifes  not  on- 
ly from  the  tranfverfe  proceiTes,  but  from  the  fKles  of 
the  bodies.  Thefe  heads  do  not  appear,  for  they  are 
covered  by  the  body  of  the  mufcle,  which  goes  down 
thick  and  round,  till  it  reaches  the  facro-iliac  fymphi- 
fis,  and  then  being  united  to  the  internal  ihac  muicle, 
they  defcend  through  Paupart't;  ligament. 

CLVIII.  The 
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CLVIII.  The  PSOAS  parvus  does  not,  like  this,  piate  vrii. 
belong  to  the  thigh,  but  is  a  mufcle  of  the  loins, 
which  arifes  along  with  this  one  from  the  laft  vertebra 
of  the  back,  and  the  firft  of  the  loins.  It  is  a  fmall  and 
dehcate  mulcle,  ends  in  a  (lender  tendon  which  goes 
down  by  the  inner  fide  of  the  great  pfoas,  but  does 
not  go  out  of  the  pelvis  along  with  it :  it  ftops  ftiort, 
and  is  implanted  into  the  brim  of  the  pelvis,  into  the 
OS  ilium,  near  the  place  of  the  acetabulum  :  it  bends 
the  fpine  upon  the  pelvis.  This  mufcle  is  more  re- 
gular in  the  monkey  :  in  the  dog  it  is  feldom  awant- 
ing.  It  is  faid  to  be  more  frequently  found  in  women 
than  in  men ;  in  both,  it  often  is  not  to  be  found : 
but  fometimes,  in  ftrong  and  big  meri,  three  pfoas 
mufcles  have  been  found. 

CLIX.    The  iLiACUs  internus  is  a  thick,  very  159. 
flelhy,  and  fan- like  mufcle,  which  occupies  the  whole 
concavity  of  the  os  ilium. 

Its  origin  is  from  the  internal  lip  of  the  cfifta  ili-'  : 
it  adheres  to  all  the  concave  furface  of  that  bone 
down  to  the  brim  of  the  pelvis ;  to  the  fore  part  of 
the  bone  under  the  fpinous  procefs ;  and  to  a  part  al- 
fo  of  the  capfular  hgament  of  the  joint :  all  its  radi- 
ated fibres  are  gathered  together  into  a  tendon  at  the 
ligament  of  Paupart.  This  tendon  is  longer  on  the 
lower  than  on  the  upper  furface  :  for  below,  it  Aides 
on  the  pubis  as  upon  a  pully,  and  continues  tendi- 
nous that  it  may  bear  the  fridlion ;  but  above  it  is 
unconnefted,  or  it  is  connected  only  by  loofe  cellular 
fubftance;  and  there  it  is  quite  fleihy.  Juft  under  the 
ligament,  the  two  tendons  are  joined,  whence  they 
<f  bend 
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?latc  yiii.  bend  obliquely  round  to  be  implanted  into  the  lefler 
trochanter. 

The  pfoas  magnus  and  iliacus  internus  are  two  very- 
powerful  mufcles.  Their  chief  ufe  is  t©  bend  the 
thi^h,  and  more  peculiarly  of  the  lumber  one  to  fup- 
port  the  body.  The  great  blood  veffels  come  down 
along  with  thefe  two  mufcles  :  The  mufcles  and  vef- 
fels are  both  furrounded  with  loofe  cellular  fubftafjce ; 
matter  often  forming  behind  the  abdomen,  round  the 
pfoas  mufcle,  is  named  the  pfoas  abfcefs,  and  pene- 
trating under  Paupart's  ligament,  burfts  in  the  thigh 
at  laft,  and  is  commonly  fatal. 
\6q,  CLX.  The  PECTiNEUS  or  pectinalis,  is  fo  named 
from  its  arifmg  at  the  peften  or  pubis ;  is  a  broad  flat 
fquare  mufcle  :  it  lies  aloqg  lide  of  the  laft  defcribed 
mufcles,  and  is  inferted  with  their  common  tendon. 
It  arifes  fiat  and  flefliy  from  that  line  of  the  pubis 
which  forms  the  brim  of  the  pelvis,  and  is  implanted 
into  the  linea  afpera  by  a  tendon  flat  and  long,  pretty 
nearly  of  the  fame  extent  and  fliape  with  its  origin. 

This  mufcle  lies  immediately  under  the  fliin  and 
fafcia  lata  ;  and  by  its  bending  round  under  the  thighr 
bone,  it  has  three  adlions  :  to  clofe  the  knees  toge- 
ther ;  to  pull  the  thigh  forward  ;  to  perform  rotation, 
turning  out  the  toe ;  and,  in  certain  pofitions  of  the 
limb,  it  will  pull  the  thigh  back,  aflifting'  the  extenfor 
mufcles. 

j6i;  CLXI.  The  TRICEPS  FEMORis  is  a  broad  flat  muf- 
cle, with  three  heads,  arifing  from  the  pubis,  and  in- 
ferted into  the  whole  length  of  the  hnea  afpera  down 
to  the  condyle,  and  ferving  for  prefling  the  knees  to- 
gether, or  bringing  the  thigh  forwards. 

Tho 
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The  triceps  confifts  of  three  heads,  which  he  inKatevni.- 
different  layers,  one  above  the  other;  and  have  fo 
little  connedion  among  themfelves,  that  they  have 
been  more  commonly,  and  I  think  properly,  defcribed 
as  three  mufcles.  Thefe  three  parts  of  the  mufcle 
are  indeed  for  one  common  ufe:  but  they  are  of  very 
different  forms  ;  for  they  do  not  even  he  on  the  fame 
plane :  one  is  long,  another  fhorter  by  one  half,  a 
third  longer  than  both  the  other  two ;  fo  that  they 
have  been  commonly  defcribed  under  the  names  of 

ADDUCTOR  PRIMUS  Or  LONGUS  ;  ADDUCTOR  SECUNDUS  Or 
SREVIS  ;  ADDUCTOR  TERTIUS  Or  MAGNUS. 

1.  The  ADDUCTOR  LONGUS  is  the  uppcrmoft  layer  ; 
its  border  (for  it,  hke  the  peftinahs,  is  a  flat  mufcle) 
ranges  with  the  border  of  the  pedlinahs.  It  arifes 
from  the  upper  and  fore  part  of  the  pubis  by  a  fliort 
roundifh  tendon,  very  ftrong:  it  fwells  into  a  thick 
flefhy  belly,  not  round,  but  flattened;  the  belly  grows 
flater  as  it  goes  down  towards  the  thigh  bone  ;  it  ends 
in  a  flat  and  fhort  tendon,  which  is  inferted  web-like 
into  the  linea  afpera  in  all  its  middle  part,  viz.  about 
four  inches.  Thus  the  mufcle  is  of  a  triangular  form, 
with  its  bafe  in  the  linea  afpera,  and  its  apex  on  the 
pubis.  Its  head  or  origin  lies  betwixt  the  pedtinalis 
and  the  gracilis  :  its  upper  edge  ranges  with  the  pec- 
tinalis ;  its  lower  edge  lies  upon  the  triceps  magnus. 
It  is  called  longus,  becaufe  it  is  longer  than  the  next 
head. 

2.  The  ADDUCTOR  BREvis  lics  undcp  the  addudlor  lon- 
gus, and  is  of  another  layer  of  mufcles ;  for  as  the  firfl: 
layer  confifts  of  the  pedinalis,  triceps  longus,  and  gra- 
cilis, tliis  layer  confifts  of  tJie  obturator  externus, 

triceps- 
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i'late  VIII.  triceps  brevis,  and  triceps  longus.  The  triceps  brevis 
is  exceedingly  like  the  former,  in  rifing  near  the  fym- 
philis  pubis,  by  a  thick  and  flattened  tendon,  fwelling 
like  it  into  a  ftrong  flelhy  belly  ;  like  it,  it  grows  flat, 
and  is  inferted  by  a  fliort  flat  tendon  into  the  inner 
trochanter  and  linea  afpera.  But  it  difters  in  thefe 
points :  that  it  is  lefs  oblique,  for  this  mufcle  being 
Ihorter,  goes  more  directly  acrofs  betwixt  the  pelvis 
and  the  thigh  \  that  it  is  placed  higher  than  the  lafl, 
fo  that  whereas  the  layers  are  inferted  into  the  middle 
of  the  thigh-bone,  this  one  is  inferted  into  the  leflfer 
trochanter,  and  only  the  upper  part  of  tlie  linea  afpe- 
ra ;  arid  the  triceps  longu^  is  a  fuperficial  mufcle, 
while  this  is  hidden  under  it,  and  behind  it.  The  lon- 
gus takes  its  rife  from  the  very  creft  of  the  pubis ;  this 
takes  its  origin  from  the  fore  part  of  the  pubis,  from 
the  limb  juft  under  the  creft,  fo  as  to  be  immediately 
under  the  head  of  the  longus. 

3.  The  ADDUCTOR  MAGNUS,  the  third  head  of  the' 
triceps,  is  a  very  long  and  flat  mofcle,  lying  behind  the 
other  heads.  It  arifes  by  a  fhort  tendon,  juft  under 
the  tendon  of  the  addudlor  brevis ;  it  continues  to 
have  a  flefhy  origin  all  down  to  the  ramus,  and  to  the 
tuber  ifchii,  (i.  e.)  from  the  flat  edge  of  the  thyroid 
hole.  From  this  broad  origin,  it  goes  to  be  implanted 
into  the  thigh-bone  the  whole  length  of  the  linea  af- 
pera, its  fibres  having  Various  degrees  of  obliquity,  ac- 
cording to  their  infertion,  for  the  uppermoft  fafciculi 
go  almoft  diredly  acrofs,  to  be  inferted  flat  into  the 
upper  part  of  the  linea  afpera  ;  the  fucceeding  fafci- 
culi go  more  and  more  obliqiily  as  they  defcend,  the 
lower  part  of  the  mufcle  following  that  rough  line 

which' 
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which  leads  to  the  condyle,  and  the  laft  fibres  of  all  are  Pi^te 
implanted,  by  a  tendon  of  confiderable  length, into  the 
condyle  itfelf.  This  addudor  magnus  makes  as  it 
were  a  flat  partition  betwixt  the  fore  and  the  back 
parts  of  the  thigh  ;  and  it  is  about  three  inches  above 
the  condyle  that  the  great  artery  pafles  betwixt  this 
tendon  and  the  bone  perforating  the  triceps,  to  get 
from  the  fore  to  the  back  part  of  the  thigh,  and  down 
into  the  ham. 

The  ufe  of  all  thefe  mufcles  is  entirely  the  fame, 
making  allowance  for  their  various  degrees  of  oblique 
infertion  ;  and  they  rauft  be  very  powerful,  by  the 
great  diftance  of  their  origins  from  the  centre  of  that 
bone  which  they  move,  fo  that  while  other  mufcles 
pull  in  a  direction  very  obUque,  thefe  three  heads  of 
the  triceps  muft  pull  almoft  at  right  angles,  the  moft: 
favourable  dire^lion  of  all. 

CLXII.  The  OBTURATOR  externus  is  named  after 
the  obturator  ligament,  from  which  it  arifes.    The  li- 
gament and  the  mufcles  Ihutting  up  the  foramen  thy- 
roideum  are  named  obturators,  and  it  is  fometimes 
named  rotator  femoris  extrorsum,  from  its  turning 
the  thigh  outwards.    It  arifes  from  the  ramus  of  the 
ifchium  and  pubis',  where  they  form  the  margins  of  the 
thyroid  hole  ;  and  from  the  outer  furface  of  the  liga- 
ment, which  it  occupies  entirely,  leaving  only  room 
for  the  obturator  veffels  and  nerves.    It  is  a  Ihort  muf- 
cle  ;  its  origin  is  broad,  and  its  infertion  narrow,  fo  that 
it  is  of  a  conical  form ;  for  the  flefh  of  its  mufcles  is 
gathered  very  foon  into  a  round  fliort  tendon,  which, 
twills  under  the  thigh-bone  betwixt  it  and  the  pelvis ; 
fo  that  it  is  in  a  manner  rolled  round  the  thigh-bone,  be- 

X  X  ing 
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f'late  viiL  ing  inferted  into  the  root  of  the  great  trochanter.  It 
pulls  the  thigh  forwards,  but  is  more  peculiarly  a  ro- 
tator of  the  thigh.  This  mufcle  is  of  the  fecond  lay- 
er, and  the  fucceffion  of  all  the  mufcles  is  this :  the 
upper  layer  confifts  of  the  pfoas  and  iliacus,  where 
they  come  out  from  the  abdomen,  of  the  pedinalis, 
and  of  the  long  head  of  the  triceps  ;  the  fecond 
layer  confifts  of  the  fhort  head  of  the  triceps;  and 
the  third  layer  confifts  of  the  obturator  externus  at 
the  upper  part,  and  the  triceps  magnus,  or  third  head 
of  the  triceps,  all  down  to  the  condyle. 

Glutei. — There  are  three  glutsei  mufcles,  each  un- 
der the  other,  and  each  fmaller  than  the  mufcle 
which  covers  it.  The  first,  arifing  from  the  back 
part  of  the  ilium,-  the  back  of  the  facrum,  and  the  fa- 
cro-fciatic  ligament,  forms  the  whole  hip,  and  defcends 
fo  low  as  to  be  inferted  into  one  third  of  the  length  of 
the  linea  afpera,  and  into  tlie  root  of  the  great  tro- 
chanter. 

The  SECOND  atifes  from  all  that  portion  of  the  ilium, 
which  is  before  this  one,  and  from  the  back  of  the 
bone,  and  goes  down  to  be  inferted  into  the  very  top 
of  the  great  trochanter. 

The  THIRD  arifes  from  the  back  of  the  bone  be- 
low the  laft,  down  to  the  acetabulum  and  faCro-fcia- 
tic  finus ;  and  it  is  inferted  into  the  root  betwixt  the 
apex  of  the  great  trochanter  and  the  neck  of  the 
bone. 

153.  CLXIII.  The  GLUTEUS  maximus  arifes  from  the 
back  of  the  ihum  one  half  its  length  ;  from  the  join- 
ing of  the  ihum  and  facrum ;  from  all  the  fpines  and 
irregularities  of  the  facrum  ;  and  from  the  facro-fcia« 
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tic  ligament.  Its  thick  flefliy  fafciculae  come  in  a  wind-  Pi^^tQ  vi 
ino-  and  oblique  diredion  down  to  the  thigh-bone;  and, 
behig  gathered  into  a  flat  and  pretty  broad  tendon,  it 
is  inferted  into  the  root  of  the  trochanter  major,  and 
down  three  inches  of  the  hnea  afpera.    This  is  one 
of  the  largeft  and  moft  flefliy  mufcles  of  the  body  ; 
covers  all  the  other  mufcles  of  the  hip;  forms  the 
contour  of  the  hip ;  pulls  the  thigh  backwards,  or 
the  body  forwards  upon  the  thigh,  when  the  thigh  is 
fixed  :  and  being  a  wide  fpreading  mufcle,  which,  in 
a  manner,  furrounds  its  joint,  its  different  portions  ad; 
with  different  effeds ;  not  only  according  to  their  na- 
tural diredion,  but  according  to  the  accidental  pofi- 
tions  of  the  pelvis  with  regard  to  the  thigh  bone. 

CLXIV.  The  gluteus  medius  or  minor,  is  fmaller  i^4. 
than  the  former,  but  like  it.    It  arifes  from  all  the 
outfide  of  the  ilium  not  occupied  by  the  glutgeus.  ma- 
jor.   It,  like  the  other,  is  a  ifan-formed  mufcle ;  for 
its  fibres  converge  from  its  broad  origin  in  all  the 
back  of  the  ihum,  tg  form  a  ihort  flat  tendon  which 
is  inlerted  into  the  back,  or  into  the  very  top  of  the 
great  trochanter.    It  hes  in  part  under  the  glutaeus 
maximus ;  but  its  chief  part  lies  before,  the  glut£EUs 
maximus ;  and  aa  certain  portions  of  the  mufcle  are 
before  the  thigh  bone,  there  are  pofitions  of  the  pelvis 
and  thigh-bone  in  which  it  will  pull  the  thigh  fore- 
wards,  although  its  proper  office  is  to  alTiil  the  glu- 
teus magnus  in  puUing  the  thigh  backwards,  and 
moving  it  outwards  from  the  body. 

CLXV.  The  glutjeus  minimus  is  a  fmall  radiated  ^  • 
mufcle,  which  lies  deep  and  quite  under  the  former. 
It  has,  compared  with  the  former,  a  very  narrow  origin; 
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te  VIII.  f-Qj^.  ^^if^^g  chiefly  from  the  loweft  part  \of  the  back  of 
the  ihum,  viz.  ^hat  part  which  forms  the  focket  for 
the  thigh-bone,  and  a  httle  higher  up,  and  from  the 
border  of  the  fciatic  notch.  It  forms  a  fliort,  flat,  and 
ftrong  tendon,  which  is  fixed  under  the  root  of  the 
trochanter  rnajor,  betwixt  the  trochanter  and  the  neck 
of  the  bone  :  fo  that  thefe  mufcles  are  inferted  in  this 
fucceffion  ;  firfl,  the  great  glutasus,  below  the  root  of 
the  trochanter,  and  into  the  hnea  afpera  ;  the  middle 
glutaeus  into  the  back  and  top  of  the  trochanter  ;  and 
the  fmallcft  of  the  glutasi  is  implanted  into  the  rough- 
nefs  under  the  root  of  the  trochanter. 

Gemini — The  gemini  are  two  mufcles,  or  rather  one 
biceps  mufcle  ;  but  the  heads  are  fo  diftindt,  that  they 
are  reckoned  two,  and  fo  much  alike,  that  they  are 
named  gemini. 

CLXVI.  Thq  uppermoft,  the  larger,  and  ftrong- 
er  mufcle  arifes  from  the  fpinous  procefs  of  the  os  if- 
chium. 

^^7-  CLXVII.  The  fecond,  or  fmaller  head  arifes  in  hke 
manner  from  the  tuber  ifchii,  upon  its  ball  or  outer 
end.  They  are  flefhy  in  their  whole  length.  They 
meet,  and  unite  their  tendons  at  the  great  trochan- 
ter. They  are  inferted  firmly  along  with  the  follow- 
ing tendon,  at  the  root  of  that  procefs. 

CLXVIII.  The  PYRiFORMis,  fome  times  called  iliacus 
internus,  or  pyramidahs,  comes  from  the  hollow  of  the 
facrum,  runs  in  the  fame  line  with  the  lefl!er  gluta;us, 
and  is  inferted  with  the  two  lafl:  named  mufcles  in  the 
root  of  the  great  trochanter. 

Its  origin  is  from  the  hollow  of  the  facrum,  rifing 
from  the  vertebrae  of  that  bone,  by  three  or  four  fmall 
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flcfliy  digits,  and  from  the  facro-fciatic  notch,  it  runs  Pi^te  vii||, 
betwixt  the  glutcEUS  minor  and  the  gemini,  and  its 
round  tendon  i?  inferted  betwixt  them,  fomewhat  con- 
neded  with  each. 

The  pyriformis,  gemini,  obturator  internus,  and 
quadratus,  form  what  fome  aiiatomifts  have  called  mus- 
cuLi  QUADRiGEMiNi ;  and  they  are  fomuch  alike  in  iri- 
fertion  and  ufe,  that  it  would  be  wafte  of  time  to  re- 
peat what  has  been  faid  of  the  gemini  and  obturator. 
'  This  mufcle,  the  pyriformis,  lilce  the  others,  rolls  the 
thigh  outwards.    Its  name  is  from  its  fliape. 

CLXIX.  The  obturator  internus,  once  nf^med  id,. 
MARSUPiALis,  or  EURSALis,  arifcs  from  all  the  internal 
furface  of  the  obturator  ligament,  and  from  all  the 
edges  of  the  thyroid  hole,  from  the  ilium,  ifchium,  and 
pubis.    Its  origin  is  therefore  circular  and  flefliy.  It 
runs  along  the  ipfide  of  the  ps  ifchium,  turns  round 
that  bone  betwixt  the  fpinous  procefs  and  the  tuber. 
The  hollow  there  is  guarded  with  cartilage,  and  this 
tendon  runs  iii  the  hollow,  like  a  pulley  round  a  rope  ; 
paffing  this,  it  runs  betwixt  the  two  legs  of  the  gemini, 
and  its  tendon  is  united  to  theirs;  and  the  three  appear- 
ing almoft  like  one  tendon,  are  inferted  together  into 
the  root  of  the  trochanter  major.    Thefe,  then,  might 
with  fome  propriety  be  named  one  mufcle;  all  the  three, 
\iz.  the  two  gemini  mufcles,  and  the  obturator  mufcle 
paffing  between  them,  were  once  accounted  as  one 
mufcle,  and  then  it  feemed  to  be  a  mufcle  with  two 
bellies,  and  an  intermediate  tendon  ;  and  this  inter- 
mediate tendon,  with  two  flefhy  ends,  give  it  the  ap- 
pearance of  a  purfe,  thence  named  marsupialis,  or 

BURSALIS. 
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j>iatevin.    CLXX.    The  quadratus  femoris,  is  a  thin  flat 
^'°*  mufcle,  paffing  in  a  tranfverfe  diredioa  betwixt  the  tu- 
ber ifchii  and  the  thigh-bone. 

It  arifes  from  the  lower  and  flattened  furface  of  the 

^  .     .  ... 

tuber  ischii  by  a  Ihort  tendinous  beginning.  It  goes 
a  httle  obliquely  upwards  and  outwards,  and  is  in- 
ferted  into  the  back  of  the  great  trochanter,  in  that 
roughnefs  which  is  found  juft  where  the  trochanter  is 
joined  to  the  bone,  and  goes  obliquely  betwixt  the 
trochanter  major  and  the  trochanter  minor. 

It  rolls  the  thigh-bone,  fo  as  to  turn  the  toe  out- 
wards, and  pulls  it  almoft  diredly  backwards. 

The  MOTIONS  of  the  thigh  mufl;  be  performed  by 
piany  very  flirong  mufcles,  as  it  moves  under  the 
•weight  of  the  whole  body ;  and  it  feems  to  be  curir 
oufly  contrived,  that  the  mufcles  fit  for  moving  the 
thigh  forward,  fliould,  in  certain  pofitions  of  the  thigh, 
move  it  backwards ;  alfo  giving  an  increafe  of  fl:rength 
to  that  motion  of  the  thigh  in  which  mofl:  fl:rength  is 
required. 

There  are  but  two,  or  chiefly  two  points  for  infer- 
tion ;  the  trochanter  major  and  trochanter  minor. 
Thefe  two  points  are  fo  oblique,  that  no  one  mufcle, 
nor  fet  of  rriufcles,  performs  any  diredt  motions ;  for 
they  all  twill  round  the  bone's  axis,  to  get  at  their  in- 
fertion.  The  glutaei,  the  pyriformis,  the  gemini,  the 
quadratus,  the  obturator  internus,  and  obturator  ex- 
ternus,  all  bend  round  the  axis  of  the  thigh-bone,  to 
reach  the  trochanter  major.  Thefe  now  may  be  call- 
ed the  abdudlors  of  the  thigh,  to  pull  it  outwards;  but 
we  fhould  conclude  from  this  diredlion,  that  they 
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Gould  not  pull  the  thigh  backwards,  for  the  thigh- Plate  viir; 
rbone  would  turn  on  its  axis  and  elude  their  adion. 

The  pfoas  magnus,  the  iliacus  internus,  the  pec- 
ttinalis,  and  the  triceps,  do,  in  the  fame  manner,  go 
iround  the  inner  fide  of  the  bone  :  the  two  firft  to  be 
! implanted  into  the  trochanter  minor,  the  two  latter 
iinto  the  linea  afpera,  juft  below  it.    Thefe  are  juftly 
! named  addu6lors  of  the  thigh:  their  chief  ufe  is  to 
(draw  the  thighs  together,  and  this  is  their  combi- 
medefFedt:   When  the  addudors  ad  hj  themfelves, 
ithey  pull  the  thigh  forwards,  moving  the  leg,  rolhng 
the  thigh-bone,  and  turning  the  toe  out  in  a  graceful 
ftep  ;  which  is  moft  peculiarly  the  efFed  of  the  pec- 
tinalis  and  triceps.    But  when  we  are  to  finifti  the 
motion,  by  pulling  forward  the  body,  which  is  the 
fame  with  pulling  back  the  thigh,  it  is  not  merely 
the  antagonifts  of  thefe  mufcles,  as  the  glutasi,  the  gi- 
mini,  &-c.  which  muft  ad.    Were  the  glutaei  to  ad. 
alone,  they  would  rather  turn  the  thigh  upon  its  axis 
outwards,  than  pull  it  back  ;  but  the  triceps,  Sf-c.  ad 
again  in  conjundion  with  the  glutaei,  8tc.  and  by  the 
adion  of  the  triceps,  the  inner  trochanter  is  fixed  ; 
the  further  rolhng  of  the  thigh  is  prevented  ;  the  full 
effed  is  given  to  the  glutaei  mufcles.  When  the  glutaei 
ad,  they  pull  the  thigh  diredly  backwards,  aflifted  by 
the  triceps,  pedinalis,  and  others :  for  now  the  thigh- 
bone is  fo  far  advanced  before  the  body,  that  thofe 
mufcles,  as  the  triceps  which  were  benders  of  the 
thigh  in  its  firft  pofition,  are  extenfors  when  it  is  ad- 
vanced a  ftep  before  the  body ;  or,  perhaps,  it  will 
be  more  explicit  to  fay,  that  when  the  thigh  is  moved 
one  ftep  before  the  body,  the  iliacus  internus,  pfoas 

magnus. 
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t'kteTiii.magnus,  and  triceps  inufcles,  agree  with  the  glutsei 
mufcles  in  bringing  the  trunk  forwards  to  follow  the 
limb,  and  then  in  fixing  and  ftiffening  the  trunk  upon 
that  limb,  till  the  other  thigh  is  advanced  a  fecond 
ftep  before  the  body. 

The  MUSCLES  bf  the  Leg,  are  ihe  mod  fimple  of  all ; 
for  the  knee  is  a  mere  hinge,  at  leaft,  it  is  fo  in  all  our 
ordinary  motions,  fo  that  there  is  no  adion  to  be  per- 
formed, but  thofe  "bf  mere  flexion  and  extenfion,  and 
there  are  only  tWo  clafTes  of  mufcles  to  be  defcribed, 
the  extenfors  and  the  flexors  of  the  leg. 

1.  The  extensors  of  the  leg.  The  only  mufcles 
which  extend  the  leg,  are  thofe  four,  which  may  be 
very  fairly  reckoned  a  quadriceps  extenfor  cruris. 
Indeed  the  French  anatomifts  arrange  them  fo.  Sab- 
batier  calls  them  the  triceps  femoris.  Thefe  mufcles, 
which  all  converge  to  the  patella,  and  are  inferted  in 
it,  arc  :  rectus  femoris,— crurjelus,  or,  femor^us,— 

VASTUS  EXTERNUS,  VASTUS  INTERNUS. 

And  thefe  are  all  implanted  by  one  tendon ;  be- 
caufe  the  joint  being  a  hinge,  bending  only  in  one 
diredion,  its  mufcles  could  have  given  but  one  mo- 
tion, however  oblique  their  origin  and  courfe  had 
been. 

2.  The  FLEXORS  of  tlie  leg,  are  one  on  the  outfide, 
and  four  on  the  infide  of  the  leg ;  the  tendons  of  the 
outfide  being  implanted  into  the  upper  knob  of  the 
fibula,  and  thofe  in  the  infide,  into  the  rough  head  of 
the  tibia,  .forming  the  hamfl:rings,  and  extending  their 
tendons  or  aponeurotic  expanfions,  downwards  upon 
the  leg. 

4  INSIDE 
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INSIDE  FLEXORS.  XL 

&rtorius,     .  Gracilis, 
iSeniitendiriofus,  Semimembranofus. 

OUTSIDE  FLEXOR. 

Biceps. 


EXTENSOR-S  OF  THE  tEG. 

CLXXI.  The  rectus  femoris,  fometimes  rectus  171. 
tRURis,  is  fo  named  from  its  direaion  ;  it  is  a  thin  flat 
mufcle ;  and  arifes  by  two  heads.   The  firit  or  greater 
head  arifes  from  the  lower  fpinous  procefs  of  the  ih- 
iim  by  a  fhort  round  tendon ;  its  fecond  head  is  in  a 
different,  and  fomewhat  of  a  curved  diredtion  ;  for  it 
comes  from  the  edge  of  the  acetabulum,  and  from  the 
capfular  ligament.    Thefe  join  together,  and  form  a 
flat  tendon  of  four  inches  in  length,  which  becomes 
gradually  fleOiy  arid  larger  down  to  its  middle,. and 
then  again,  contradts  towards  the  patella,  in  the  fame 
gradual  manner.    There  is  a  middle  tendinous  hne, 
running  the  whole  length  of  the  mufcle,  efpecially 
confpicuous  on  its  back  part,  and  towards  that  cen- 
tral hne,  all  the  mufcular  fibres  converge.  . 

The  redus  is  united  at  the  fides  to  the  vafti,  at  the 
back  part  to  the  cruraeus  ;  and  its  tendon,  along  witli 
that  of  the  crur^us,  goes  to  be  diredlly  implarited  in- 
to the  rotula  of  the  knee. 

The  redtus  cruris  is  the  firfl:  of  thofe  mufcles  whicH 
Sabbatier  calls  the  triceps  femoris  ;  and  furely  they 
may  be  as  properly  named  thus,  as  the  triceps  cubiti 
extensor. 

Ty  this 
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phite  X.  8c  This  large  mafs  of  mufcle  or  flefli  enwraps  the  whole 
of  the  thigh-bone  behind  as  well  as  before  ;  for,  firft, 
the  GRURiEUs  arifes  flefliy  from  all  the  fore  part  of  tlie 
bone.  The  vastus  externus  from  the  great  tro- 
chanter, and  all  the  back  part  and  outer  fide  of  the 
bone ;  and  the  vastus  internus  arifes,  in  like  man- 
ner, from  the  lelfer  trochanter,  and  all  the  inner  fide 
of  the  bone,  from  the  trochanter  major  all  round  to 
the  origin  of  the  cruraeus. 
i']^.  CLXXlI.  The  CRUR.i:us  arifes  from  the  fore  part 
of  the  trochanter  minor,  and  it  continues  its  origin 
from  the  fore  part  of  the  femur,  the  whole  way  down 
to  within  two  inches,  or  httle  more,  of  the  patella. 
About  three  inches  from  its  origin,  it  is  joined  by  the 
vastus  externus,  which  unites  with  it  at  the  ouier 
edge  and  fore  part ;  and  the  vastus  internus  comes 
into  it  about  five  inches  below  its  origin,  and  it  joins 
'it  at  the  inner  edge  and  fore  part.  At  its  lower 
part,  it  is  joined  to  the  tendon  of  the  re6lus,  to 
form  but  one  large  tendon,  which'is  inferced  into  the 
rotula. 

Under  the  crurcTUS  are  foTnetimes  found  two  little 
mufcles,  or  rather  two  httle  flips  of  this  mufcle,  which 
are  quite  diftindl.  They  arife  on  the  fore  part  of  the 
thigh-bone,  two  or  three  inches  above  the  capfule  of 
the  joint ;  and  they  are  inferted  into  the  capfule  on 
each  fide  of  the  patella,  evidently  for  the  purpofe  of 
puUing  it  up,  to  prevent  its  being  catched ;  and  when 
thefe  two  (subcrur^i)  are  not  found  as  diftinft  muf- 
cles, fome  fibres  of  the  cruraDus  fupply  their  place. 
Z73.  •  CLXXIII.  The  vastus  externus  is  the  largeft  of 
thefe  three  mufcles. 

Its 
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Its  origin  is,  by  a  pretty  thick  and  flrong  tendon,  Plate 
from  the  lower  and  fore  part  of  the  trochanter  major; 
and  it  continues  its  origin  from  the  root  of  the  tro- 
chanter all  down  the  linea  afpera,^  to  that  rough  line 
which  goes  to  the  inner  tuberofity  of  the  thigh-bone. 

It  touches  the  end  of  the  cmiseus  about  four  inches 
below  its  origin,  and  continues  attached  to  it  the 
whole  way  down  ;  and  then  it  forms  a  flat  tendon 
which  conneds  itfelf  with  the  tendon  of  the  rectus 
FEMORis,  and  then  embraces,  in  a  femicircular  man- 
ner, the  outfide  of  the  patella.  And  feveral  of  the 
■fibres  of  this  aponeurofis  not  only  crofs  over  the  ro- 
tula,  but  go  down  over  its  oppolite  fide  to  glide  along 
the  head  of  the  tibia,  and  to  be  inferted  into  the  innev 

lide  of  the  knee. 

CLXXIV.  The  vastus  internus  is  neither  fo 
large  nor  fo  flefliy  as  the  vastus  externus  ;  but  it  is 
exceedingly  like  it  in  all  other  refpeds. 

It  arifes  from  the  fore  part  of  the  trochanter  minor,  • 
juH  under  the  infertion  of  the  pfoas  magnus  ;  and  it 
continues  its  origin  from  the  linea  afpera  the  whole  way 
down  to  the  inner  condyle,  exadly  oppofite  to  the  origin 
of  the  vaftus  externus,  fo  that  their  origins  meet;  they 
leave  juft  a  channel  betwixt  them.  The  vaftus  internus, 
very  foon  after  its  orifjn,  joins  itfelf  to  the  crureeus,  or 
middle  portion,  and  accompanies  it  in  all  its  length  : 
and,  at  the  diftance  of  two  inches  from  the  rotula,  it 
unites  itfelf  with  the  tendon  of  the  crur^us  at  its  in- 
ternal edge  ;  and  this  tendon  completes  that  jundion 
which  unites  the  four  mufcles  into  a  quadriceps  cruris. 
This  vaftus  internus  defcends  much  lower,  in  a  flefliy 
form,  than  the  external  vaftus  does,  and  forms  that 
'  Y  y  ij  flefliy 
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fiei^y  cufhion  which  covers  the  inner  fide  of  the  knee 
joint.  Its  tendon  embraces  the  rotula,' fomewhat  iri 
the  fame  circular  form  with  the  vaflus  externus ;  and^ 
like  the  externus,  it  fends  fome  fibres  acrofs  the  knee- 
pan,  to  be  inferted  in  the  outer  part  of  the  head  of 
the  tibia. 

The  RECTUS,  and  the  vastus  externus,  internus, 
and  cRURkus,  form  one  large  rnafs  of  flefh,  which 
embraces  and  enclofes  all  the  thigh-bone;  and  they 
are  fo  corinedled,'  that  the  cruraeus  cannot  be  fepa- 
rated,  and  cannot  be  neatly  diftrnguifhed. 

The  ufe  of  thefe  four  mufcles  is  evident,  to  extend 
the  leg,"  and  to  bend  the  thigh  orl  the  trurlk,  or  recil 
procally  to  bend  the  trunk  on  tlife  'thiigh.  This,  or 
thefe  two  motions  alternately,  is  tliM  common  ufe  oF 
thefe  mufcles, 'as  in  walking  •  and  they  are  rnqft  pe- 
ciiharly  ufeful  in  running  and  leaping.  '  '  ' 

After  defcribing  a  large' m'afs,  conjoined  in  one  ten- 
don, and  concurring  in  one  fimple  a'dibn,  it  is  fuperflu- 
bus'  to  fay,  that  its  power  inuft  be^  gteat.  This  powei: 
iniift  bd  Hill  further  encreafed  by  the  rotula,  which 
removes  the  foirce  from  the  centre,  and  gives  the  ad- 
vantage of  a  j)uily,  which  it  really  and  truly  is :  with- 
out'this 'pully,  thefe  mufcles  coiild  be  of  no  ufe  in 
certain  fituations ;  ^for  inftance,-  in  the  recumbent  pof- 
ture,'  for'  then  the  extending  mufcles,  being  in  the 
farrle  line  With  their  bones,'  could  have  no  farther 
power  •  but  the  redlus,  by  the  pully  of  the  rotula,  and 
by  its  attachment  to  the  bafm,  raifes  the  trunk,  or 
kt  lead  helps  the^  pfoas,  the  iliacus,  and  the  mufcles 
bf  the  bell v= 

'  '  The 
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.The  rotula  is  again  attached  to  the  tibia  by  a  ftrong  Plate  X.  $c 
ligament,  to  fuftain  the  puUing  of  thefe  great  mufl 
icles  *. 

FLEXORS  OF  THE  LEG. 

CLXXV.  The  sartorius  or  taylor's  muscle,  is  175- 
fo  named  from  its  bending  the  knees,  and  drawing  the 
legs  acrofs.  It  is  the  longeft  mufcle,  and  a  very  beau- 
tiful one  ;  it  extends  obliquely  acrofs  the  whole 
length  of  the  thigh,  croffing  it  like  a  fillet  or  garter, 
about  two  inches  in  breath. 

It  arifes  from  the  upper  fpinous  procefs  of  the  os 
ilium,  by  a  teftdon  about  half  an  inch  in  length  ;  its 
thin  'flat  belly  extends  obhquely  acrofs  the  thigh, 
like  a  ftrap,  arid  is  inferted  into  the  fame  oblique  form 
into  the  inner  tubercle  of  the  head  of  the  tibia  ;  its 
aponeurofis  fpreads  pretty  widely,   going  over  the 
whole  joint  of  the  knee,  a  thin  fheet  of  tendon. 
■  From  the  oblique  pofition  of  the  mufcle,  it  might 
in  aaion  change  its  place  ;  but  it  is  clofely  embraced 
by  the  fafcia  lata,  and  is  tied  by  fuch  adhefions,  as 
form  fomething  like  a  peculiar  ftieath  of  itfelf, 

*  Thefe  mufcles  are  in  continual  aaion  ;  for  their  office  is  to 
refift  the  bending  of  the  knee,  which  would  happen  by  this  incum- 
bent weight  of  the  body,  fo  that  the  continual  fupport  of  the  body 
depends  wholly  on  thefe  mufcles  ,  and  they  are  the  great  agent, 
in  running,  leaping,  walking,  &c.    Since  by  extending  the  knee, 
they  raife  the  weight  of  the  pelvis  and  trunk,  and  of  all  the  body, 
they  muft  be  rery  powerful    and  accordingly,  when  they  arc 
weighed  againft  thei^  antagonift  mufcle,  we  find  them  greatly  to 
exceed,  for  the  quadkiCeps,  i.  e.  the  reftus,  cruraeus,  and  vafti,  will 
weigh  four  pounds,  while  the  biceps,  &c.  their  antagonifts,  weigl^ 
but  two  pounds.    This  experiment,  was  often  repeated  by  the 
great  ^Cowper,  for  Mr.  Brown,  ^vho  w^s  delivering  kaures  on 
mufcular  motion. 
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^  It  turns' the  thigh  like  the  quadrigeraim,  and  obtu- 
rator mufcles.  It  alfo  bends  the  leg  upon  the  knee ; 
and  when  the  leg  does  not  yield,  it  bends  the  thigh 
upon  the  pubis ;  or  where  the  thigh  alfo  is  fixed,  it 
bends  the  body  forwards;  but  in  performing  that  ac- 
tion, whence  it  has  its  narpe,  it  does  all  thefe  :  for 
.firft  the  leg  and  thigh  are  rolled,  then  the  thigh  is 
bended  towards  the  belly,  then  the  legs  are  bent  to 
draw  them  acrofs.  Though  a  fmall  mufcle,  yet  it  is 
of  great  power  from  its  origin,  and  in  fome  degree, 
its  infertion  alfo  being  much  removed  from  the  centre 
of  motion. 

CLXXyi.  The  GRACILIS,  fometimes  called  rectus 
iNTERNUs  FEMORis  *,  is  a  fmall,  flat,  thin  mufcle,  in 
its  general  fliape  fomewhat  like  the  fartorius. 

It  arifes  by  a  flat  tendon  of  two  inches  in  length, 
from  the  pubis,  and  near  the  fymphifis ;  and  it  pafl^es 
immediately  under  the  integuments  down  to  the  knee ; 
it  paflTes  by  the  ;nner  condyle  of  the  knee,  in  the 
forni  of  a  ihort  round  tendon,  and  as  it  bends  behind 
the  head  of  the  tibia,  it  is  bound  down  by  a  bundle  of 
tendinous  fibres,  which  crofling  it,  go  to  the  back  part 
of  the  leg.  After  pafl[ing  the  head  of  the  tibia,  it 
turns  obliquely  forwards  and  downwards ;  it  here  runs 
behind  the  tendon  of  the  fartorius,  and  before  that  of 
femitendinofus.  It  is  inferted  with  the  fartorius  into 
the  fide  of  the  tuberofity,  at  the  top  of  the  tibia. 

This  mufcle  runs  alio  in  a  line  fo  wide  from  the 
centre  of  motion,  that  its  power  is  very  great.  It 
(crves  chiefly  as  a  flexor  of  the  leg  :  When  the  leg  is 

fixed, 

*  Gracilis,  is  from  its  Imallnefs  j  rectus  internts,  is  from  its 
flraight  direftion. 
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fixed,  it  muft  by  its  origin  from  the  pubis,  be  a  flexor  Plate  x. 
of  the  thigh,,  and  an  adcluaor  in  nearly  the  famedi-'  ' 
rcaion  with  the  pedineus  and  triceps ;  and  it  is  worth 
obferving,  that  while  the  knee  is  ftraight,  the  fartorius 
and  the  gracilis  cannot  bend  the  knee  ;  they,  on  the 
contrary,  keep  it  fteady  and  firm  ;  but  when  the  knee 
is  bent,  they  come  into  adion  ;  for  in  proportion  as 
the  mufcles  which  have  made  the  flexion  are  contrac- 
ted, they  are  lefs  able  to  contrad  farther,  and  there- 
fore it  is  dcfirable,  that  more  mufcles  fhould  come  in- 
to play. 

CLXXVII.  The  semitendinosus  is  fo  named,  from  r 
its  lower  half  being  compofed  of  a  fmall  round  tendon ; 
and  as  tendon  was  once  mifnamed  nerve,  this  is  the 
seminervosus  of  Winflow,  Douglas,  and  others. 

Its  origin  is  from  the  tuberofity  of  the  ifchium 
(along  with  the  femimembranofus,  and  touching  the 
•biceps),  by  a  fliort  thick  tendon.   It  alfo  arifes  by  ma- 
ny obUque  fefcicuU  of  fibres,  from  the  pofterior  portion 
of  its  oppofite  mufcle  the  biceps  cruris.    This  crofs 
connedion  betwixt  the  two  mufcles,  continues  for  three 
inches  down  from  the  tuber  ifchii ;  it  then  departs 
from  the  biceps,  goes  obliquely  inwards,  and  is  flatten- 
ed and  contraded  into  a  tendon,  fix  inches  from  the: 
knee.    Its  tendon  then  becoming  fmaller  and  round- 
er, pafles  down  behind  the  inner  tubercle  of  the  knee, 
and  getting  round  the  head  of  the  tibia,  it  comes  for- 
ward to  be  inferted  into  the  tuber,  at  the  head  of  that 
bone.    At  this  place,  the  tendon  grows  broad  and 
flat ;  it  is  expanded,  and  as  it  were  grafps  the  inner 
fide  of  the  knee  ;  its  upper  edge,  is  joined  to  the  low- 
er edge  of  the  tendon  of  the  gracilis,  fo  that  the  farto- 
rius' 
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Biatex.  &nus,  guacilis,  and  femitendinofus  are  implanted  lilce 

XI 

one  mufcle ;  and  this  tendinous  expanfion  feems  like 
a  capfule,  for  enclofing  the  heads  of  the  tibia  and  fe- 
mur, and  for  ftrengthening  the  knee  joint.  The  fe- 
mitendinofus bends  the  leg. 
t-js..  CLXXVIII.  The  semimembranosCs  has  its  name 
from  the  mufcle,  which  is  flat,  thick,  and  flefhy,  begin- 
ning and  ending  with  a  flattened  tendon,  fomewhat 
like  a  membranei,  but  infinitely  thicker  and  itiaflier 
than  fuch  a  name  Ihould  imj^lj. 

It  arifes  from  the  tuber  ifchii,  before  the  femitendi- 
nofus and  biceps.  It  arifes  a  broad,  thin,  and  flat  ten- 
don, of  about  three  inches  in  length.  It  becomes 
flefhy  arid  thick  in  its  middle,  but  it  foon  becomes 
thinner  again,  and  terminates  in  a  Ihort  tendon,  which, 
ghding  behind  the  head  of  the  tibia,  is  inferted 
there*. 

This  mufcle  has  little  connexion  with  any  other. 
It  lies  under,  or,  more  properly  fpeaking,  on  the  in - 
lide  of  the  femi-tendinofus,  arid  the  two  together  form 
the  hamfl:rings.  The  hamftring  mufcles  contribute 
alfo  to  another  motion.  Though,  when  extended,  the 
tibia  ([cannot  roll,  yet  when  we  fit  with  Ouf  knees 
bent,  it  can  roll  flightly ;  and  fuch  rolling  is  accom- 
pliflied  by  thefe  mufcles.  All  thefe  mufcles  which 
bend  the  leg,  and  which  confequently  extend  the  thigh 
at  the  fame  time,  are  mufcles  of  very  great  power,  be- 

caufe 

*  The  two  tendons  of  this  mufcle,  the  tticinbranous  tendon  at 
the  head,  and  this  fmaller  one  by  which  it  is  inferted,  flarid  fo  ob- 
liquely, that  the  mufcular  fibres  betwixt  them  mult  be  very  ob- 
lique ;  for  the  membranous  tendon  defcends  low  upon  the  back 
part  or  edge,  and  the  tendon  of  infertion  begins  liigh  upon  the  fore 
edge  of  the  mufcle. 
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fcaufe  they  arife  in  one  comra on  point,  the  tuber  ifcliii,  Plate  x.  Sc 
and  that  point  is  very  flir  diflant  from  the  centre  of 
motion. 

There  is  ftill  one  fmall  .mufcle,  a  flexor  of  the  leg, 
which  performs  this  rotation  during  the  bent  ftate  of 
the  knee,  with  moil  particular  power.  , 

CLXXIX.    The  musculus  poplit^u§,  which  is  fo  173- 
named  from  .its  lying  in  the  ham,  is  a  fmall  triangu- 
lar mufcie,  lying  acrofs  the  back  part  of  the  knee 
joint,  very  deep  under  the  hamftfings,  and  under  the 
mufcles  of  the  leg. 

Its  origin  is  from  the  outer  condyle  of  the  thighs 
bone,  and  froi^  the  back  part  of  the  capfule  of  the 
joint,  its  tendon  is  fliort  and  thick,  but  of  no  great 
extent.  It  pafles  fiefhy  behind  the  knee  joint ;  and  it 
is  inierted  broad  into  a  ridge  on  the  back  part  of  the 
tibia  ;  fo  that  by  its  fmall  origin  and  broad  infertion, 
it  is  a  fan -like  mufcie,  its  fibres  being  aimofttranfverfe,  • 
and  its  lower  fibres  nearly  perpendicular.  Befides 
b^ending  the  leg,  it  is  ufeful  by  pulling  afide  the  cap- 
fule to  prevent  its  being  cafched. 

CLXXK.   The  biceps  cruris,  fo  named  from  hav-  ,86l 
ing  two  heads,  a  long  and  jfhbrt  one,  lies  immediate- 
ly under  the  Ikin,  m  the  back  part  of  the  leg,  running 
dowri  froin  the  pelvis  to  the  knee,  to  form  the  outer 
hamllring. 

It  is  the  iingle-^^^S:  on  the  qutfide  of  the  thigh. 
Its  origin  is  from  the  outer  part  of  the  tuber  ifchi^,  by 
a  tendon  of  an  inch  and  a  half  m  length.  And  this 
tendon  is,  in  its  origin,  clofeiy  united  with  that  of  the 
femi-tendinofus,  for  two  inches,  or  at  lead  the  whole 

7  7,  lcngtf( 
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Plate  X.  &  length  of  the  tendon.  After  a  fhort,  but  very  thick 
flefhy  belly,  it  degenerates  into  a  tendon,  efpecially  on 
its  back  part ;  and  this  tendon,  which  begins  above 
jthe  middle  of  the  thigh,  is  continued  the  whole  way 
down. 

About  one  third  down  the  bone  is  the  beginning  of 
the  fecond,  or  fhort  head,  which  has  its  origin  all  the 
way  down  the  linea  afpera,  to  the  line  above  the  outer 
condyle  of  the  thigh  bone ;  and  here  it  is  fornewhat 
connected  with  the  origin  of  the  vaftus  externus  muf- 
cle,  and  the  infertion  of  the  glutfeus  magnus.  The 
tendons  of  the  two  heads  are  joined  a  little  above  the 
inner  condyle,  and  go  outwards  to  be  inferted  into  the 
outer  part  of  the  head  of  the  fibula,  forming  the  outer 
hamflring. 

its  infertion  furrounds  the  head  of  the  fibula,  and  a 
fmall  portion  alfo  finks  betwixt  the  bump  of  the  fibu- 
la, and  the  inner  head  of  the  tibia,  to  be  implanted  in- 
to it  alfo. 

This  mufcle,  like  the  oppofite  ones,  ferves  for  bend- 
ing the  leg.  The  fhort  head  fimply  bends  the  leg. 
The  long  head  afiifts  the  fhort  one  in  bending  the 
leg,  and  is  a:lfo  a  mufcle  of  the  thigh. 

The  mufcles  of  the  foot  are  fix  extensors  and  one 

FLEXOR  MUSCLE. 

EXTENSORS. 

GxVSTROCNEOTUS  VCl  GEMELLUS, 

Gastrocnemius  internus  vel  soleus, 
Tibialis  posticus, 
Peroneus  longus, 


BREVIS-, 


Plantari-s, 


all  lying  on 
the  back  part 
of  the  leg. 


The 


I 


MUSCLES  MOVING  TITK  Zlic. 

The  FLEXOR  is, 

The  TIBI^\LIS  ANTICUS, 

CLXXXI.  The  gastrocnemius  is  often  divided  isr, 
into  three  mufcles,  named  gastrocnemii  or  gemelli. 
But,  far  from  counting  thus,  we  fliould  rather  favour 
the  arrangement  of  Douglas,  who  couples  this  with 
the  next  mufcle,  as  forming  a  quadriceps,  or  two  muf- 
cles joined  with  two  heads  each,  and  he  calls  it  the 

EXTENSOR  SURAL  IS. 

The  GASTROCNEMIUS  is  the  great  mufcle  of  the  brawn: 
its  two  heads  are  two  very  large  and  flefhy  bellies, 
which  arife  from  the  tubercles  of  the  thigh-bone. 
The  inner  head  is  the  larger,  and  arifes  by  a  ftrong 
tendon  from  the  back  of  the  inner  condyle,  and  a  little 
way  up  the  rough  line;  and  it  has  alfo  a  ftrong  adhe- 
f.on  to  the  capfu'ar  ligament  of  the  knee. 

The  outer  head  is  fliorter  than  this :  It  arifes,  in 
the  fame  way,  from  the  outer  tubercle  of  the  thigh- 
bone ;  and  the  two  mufcles  meet  and  run  down  to- 
gether, forming  the  appearance  of  a  rapha,  by  the 
direction  of  their  fibres ;  but  the  two  bellies  continue 
difiind;  till  they  meet  in  the  middle  of  the  leg.  They 
arf  diftin6l  at  their  back  part,  but,  at  their  fore  part, 
they  are  connected  by  a  tendinous  aponeuroiis,  or 
ftrong  but  flat  tendon  ;  and  the  two  beUies  being 
about  the  middle  of  the  leg,  united  firmly,  they  form 
a  large  flat  tendon,  very  broad  at  its  beginning,  whicli 
unites  with  that  of  the  foleus  a  little  above  the  ancle. 

CLXXXII.  SoLEUs.— This  name  is  from  its  re-  isj. 
fcmblance  to  the  foal  fifli :  and  it  is  often  named 

4  X  Z  i  j  GAS- 


lying  on  the  fore  part  pf 
the  leg. 


Plate  X.  iii 
XL 
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pintcX.  &  GASTROCNEMIUS  INTERNUS.    Tliis,  like  the  Icift  mufcle, 
has  two  HEATDS,  which  arife  from  either  bone. 

One  head  arifes  from  the  bulb  of  the  fibula,  ancj 
continues  to  adhere  to  one  fourth  of  the  upper  part 
of  the  bone';  another  htad  arifes^ from  about  thre<; 
inches  of  the  upper  part  of  the  tibia.    The  firft  of 
thefe  heads '  is  large  aiid  round  ;  the  fecorid  is  fmaller 
knd  round';  they 'unite  immediately;  an|i  a  large  flefhy 
>elly' is  formed,  with  ftill  a  confpicuous  divifion  be- 
kmxt  the  flefli  of  the  two  heads.  "  The  great  tendon 
begins  about  half  way  down  the  leg,  but  ftill  is  inter- 
mixed with  fiefliy  fibres  till  it  approach  the  heel. 
A  little  below  the  middle  of  the  leg,  this  tendon  is 
united  with  the  tendon  of  the  gaftrocnemius,  to  form 
the  great  back  tendon,' named  tendo  Achillis ;  and 
fometirties,  though  very  rarely,  chorda  magna. 
'   The  tendon  is  large ;  if  grows  fmaller  as  it  approach- 
es the  heel ;  when  it  touches  the  extremity  of  the  heel 
tone;  it  expands  to  take"  a  firnier  hold. 

In  running,  walking,  leaping,  &c.,  this  mufcle, 
with  the.  extenfors  of  'the  leg,  are  the  great'  mufcles. 
The  external  g^ftrcrcriemius'  has  double  power  ;  for  it, 
arifmg  frorii  the  tubercles  of  the  thigh-bone,  is  both 
an  extenfor  of  the;  foot,  and  a  flexor  of  the  leg  ;  but 
the  gaftrocneraius  internus,  is  a  mere  extenfor  of  the 
foot,  and  'both  {ogethef,  h^ive  fuch  ftretigth,  as  often 
to  brekk  the  tendo  Achillis. 

'  CLXXXIII.  pLANTARis.  This  mufcle  is'  named 
from  a"  miftaken  liotion  Of  its  going  to  the  planta  pe- 
dis, or  fole  of  the  foot,  to  form  the  plantar  aponeuro- 
fis,  like  the  palmaris  of  the  hand  ;  but,  in  fad,  it  does 
  not 
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not  go  to  the  fole,  but  is  a  mere  extenfor  of  the  foot,  Plate  X.  n 
inferted  along  with  the  tendo  Achillis,  ' 

This  long  and  flender  mufcle,  is  fituated  under  the 
gaftrocnemius  internus.    It  arifes  from  the  external 
condyle' of  the  femur,  wholly  flefhy ;  it  alfo  has  an 
attachment  to  the  capfular  ligament  of  the  joint;  af- 
ter an  oblique  flefliy  belly,  of  about  three  inches,  it 
forms  its  fmall  flat  tendon.    The  tendon  runs  betwixt 
the  inner  head  of  the  gaftrocnemius  and  the  folasus  ; 
and  when  the  tendo  AchiUis  begins,  the  tendon  of  the 
plantaris  attaches  itfelf  to  the  inner  edge,  and  fore 
part  of  the  Achillis  tendon ;  it  accompanies  it  down 
to  the  heel,  running  in  a  groove  which  feems  made  to 
receive'it ;  and  it  is  implanted  with  the  tendo  Achillis, 
into  the  inner  fide  of  the  heel  bone.    It  is  often  awant- 
ing. 

The  ufe  of  this  mufcle,  is  to  truck  up  the  capfule,  in 
the  great  bendings  of  the  knee  joint,  and  to  affift  the 
gaftrocnemii  mufcles. 

The  PERONiEi  mufcles  are.thofe  which  arife  from 
the  fibula.    They  are  named  from  their  length  being 
dirterent ;  the  PERONiEus  longus  being  as  long  again 
as  the  BREVis,  for  it  is  one  half  longer  in  its  origin,  the 
one  riling  at  the  head,  the  other  at  the  middle  of  the 
bone  ;  and  again  it  is  one  half  longer  at  its  infertion, 
going  fully  round  under  the  foot  to  the  oppofite  fide, 
while  the  Ihorter  peronaeus  ftops  at  the  fide  of  the 
foot  to  be  inferted. 

CLXXXIV.  The  peronaeus  longus,  is  fo  named  184, 
from  its  lying  along  the  fibula.    It  arifes  partly  ten- 
dinous, chiefly  flefhy,  froiii  the  upper  knob  of  the  fi- 
buln,  and  from  the  ridge  of  the  bone,  down  to  within 

three 
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x.&three  inches  of  the  ancle.  It  has  another  fmall  flip 
of  a  head  from  the  upper  part  of  the  tibia,  above  where 
the  fibula  joins;  it  has  alfo  adhefions  to  the  tendinous 
partition,  which  feparates  this  frona  the  extensor  dioi- 
TORUM  COMMUNIS  and  the  soleus. 

Its  tendon  begins  verj  high^  above  the  middle  of 
the  leg,  and  it  continues  to  receive  the  flefhy  fibres, 
aimoft  at  right  angles  in  the  penniform  manner.  The 
tendon  is  concealed  down  to  about  or  below  the  mid- 
dle of  the  leg.  Then  it  is  feen  immediately  under  the 
integuments,  and  we  can  eafily  difiinguifh  it  through 
the  flcin,  being  that  acute  line  or  firing,  which  runs 
down  behind  the  inner  ancle,  and  which  gives  fhape 
to  that  part. 

In  paffing  the  Quter  ancle,  it  runs  down  through  a 
cartilaginous  pulley,  or  annular  ligament,  which  alfo 
tranfmits  the  peronasus  brevis :  it  leaves  the  perouceus 
brevis  on  the  fide  of  the  foot ;  and  paflTing  by  itfelf  in  a 
poove  of  the  heel  bone,  it  bends  obliquely  acrofs 
the  arch  of  the  foot,  goes  quite  down  to  the  oppofite 
fide,  and  is  inferted  into  the  metatarfal  bone  of  the 
great  toe,  and  the  great  cuneiform  bone,  on  which  it  is 
founded.    Under  the  eminence  of  the  os  cuboides,  it 
fuffers  great  fridion,  fo  as  to  be  ^hickened^o  a  degree 
pt  oflTification,  and  to  referable  alj^imSST bone.    It  i^ 
alfo  thickened  in  a  lefler  degree,  as  it  pafles  the  outer 
ancle  ;  and  in  all  this. length,  it  is  tied  down  by  a  fl:rong 
ligamentous  expanfion. 

It  is  a  powerful  extenforof  the  leg;  it  alfo  gives  that 
obliquity  of  the  foot,  which  is  fo  handfome  and  na- 
tural, and  ufeful  in  walking.  This  mufcle  particular- 
ly turns  down  to  the  ground,  the  inner  edge  of  the 

foot ; 
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foot ;  fo  it  prefles  to  the  ground  the  ball  of  the  great  pinte  x.  & 
toe,  and  that  is  the  part  which  touches  the  ground, 
and  which  feels  fore  after  long  walking,  or  violent 
leaping  or  running  :  It  is  by  that  part  that  we  pufli, 
in  making  a  ftep  ;  fo  that  this  mufcle  is  perceived  to 
be  continually  adive  in  all  motions  of  walking,  leap- 
ing, running,  and  more  particularly  in  dancing. 

CLXXXV.  The  peron^us  brevis,  is  hke  its  fellow,  iSs- 
except  in  length  and  infertion.  Its  origin  is  from  the 
ridge  of  the  fibula,  beginning  about  one  third  down 
the  bone,  and  continuing  its  adhefion  the  whole  way 
to  the  ancle.  It  alfo  has  adhefions  to  the  tendinous 
partition  which  is  betwixt  ity  and  the  common  exten- 
for ;  fo  that  thefe  two  mufcles,  are  by  fuch  adhefions, 
very  difficult  to  difle^l.  It  is  fmaller  at  its  origin,  but 
increafes  in  its  flefiiy  belly  as  it  defcends  ^  and  it  is 
flefliy  lower  down,  than  the  peronasus  longus.  It  is 
like  it,  a  penniform  mufcle.  The  tendons  of  the  two 
peronsei,  pafs  together  by  the  outer  ancle,  in  the  fame 
ring  ;  but  the  tendons  crofs  each  other ;  for  the  pero- 
naeus  longus  is  in  its  belly  more  forward.  The  brevis 
lies  under,  and  behind  it,  quite  covered  by  it,  and  yet 
the  tendon  of  the  brevis,  by  creeping  under  th© 
longus,  gets  before  it,  juft  under  the  outer  ancle;  and 
from  that  it  runs  in  a  feparate  groove,  fuperficially, 
upon  the  outer  edge  of  the  foot,  to  be  inferted  into 
the  metatarfal  bone  of  the  little  toe.  In  both  muf- 
cles, the  tendon  is  upon  the  outer  edge,  and  begins  al- 
moft  as  high  as  the  upper  head  of  each  mufcle.  This 
tendon  of  the  peronsus  brevis,  is  the  fliorter  one,  is 
fmall  where  it  pafles  through  the  pulley,  and  expands 
when  it  reaches  its  infertion,  that  it  may  grafp  the 

metatarfal 
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|>iatex,&tmetat.arfal  bone  firmly.  ,  The  tendon  of  the ,  longc^r 
^        mufcle,  alfo  expands  a  Httle,  and  fomewhat  in  the  form 
of  a  hand  and  fingers,  taking  hold  of  two  bones  by 
three  little  heads.  , 

This  mufcle  affills  the  former  in  extending  the  foot, 
and  coincides  well  in  its  oblique  action  with  thelaft; 
for  as  the  laft  turned  down  the  inner  edge  of  the  foot, 
this  turns  the .  outer  edge  upwards,  which  is  exadly 
the  fame  motion. 
,86.  CLXXXyi.  The  tibialis  posticus,  inapennl- 
form  mufcle,  very  much  like  the  two  laft  defcribed, 
only  its  tendon  goes  round  the  cartilaginous  pully  of 
the  inner  ancle. 

It  is  named  tibialis  from  its  origin,  and  posticus 

from  its  place.  .  - 

It  arifes  from  the  back  part  and  ridge  of  the  tibia," 
from  the  oppofite  part  of  the  fibula,  and  from  the  in- 
teroffeous  membrane  below  thefe  ;  and  it  continues  its 
attachment  to  the  interolTeous  ligament,  quite  down 
to  the  ancle.  It  has  alfo  ftrong  attachments  to  the  fur- 
rounding  tendinous  partitions.    Its.  fibres  are  all  ob- 
lique, and  goto  the  middle  tendon,  which  is  in  the 
heart  of  the  mufcle.    About  the  middle  of  the  ti- 
bia, this  tendon  begins  to  emerge  from  the  fleftiy  bel- 
ly ;  it  grows  graduaUy  fmaller,  but  ftill  continues  to 
receive  flefii  quite  down  to  the  ancle.    It  paffes  in  the 
groove  of  the  inner  ancle,  and  is  retained  there  by  fuch 
a  ligament  as  holds  the  peronsei.    Afier  paffing  the  li- 
gament, it  expands  in  the  hand-like  form,  to  grafp  the 
bones  of  the  tarfus;  and  it  is  expanded  much  more 
than  the  peroneeus,  for  it  fends  roots  down  among  the 
bones  both  of  the  tarfus  and  meUtarfus,  fo  as  to  take 

hold 
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hold  firft  on  the  lower  rough  part  of  the  naviculare  in  gtc  ±  sc 
paffing  over  it.  Then  it  is  implanted  into  the  two 
firft  metatarfal  bones,  then  iritb  the  calcaneum,  and 
laftly  into  the  os  cuboides;  and  Where  it  paffes  over  the 
OS  naviculare,  it  is  hardened  into  a  fort  of  fefamoid 
bone.  In  Ihorr,  it  is  implanted  in  the  fole  of  the  foot 
by  a  tendon  like  a  hand,  which  fends  down  its  fingers 
among  the  tarfal  and  metatarfal  bones,  to  take  the  fu- 
reft  hold.  This  mufcle  pulls  the  foot  in,  fo  as  put  the 
toes  together,  and,  when  balanced  by  the  peronaei,  it 
diredly  bends  the  foot. 

CLXXXVII.  The  TIBIALIS  ANTicus  crolTes  oblique- 
ly  the  fore  part  of  the  leg.  It  arifes  from  the  fore  part 
and  outfide  of  the  tibia.  It  begins  juft  under  the  outer 
tuber,  and  continues  its  adhefion  down  two  thirds  of 
the  bone ;  then  the  tendon  begins  to  be  formed  :  and 
this  mufcle,  like  almoft  all  the  fmaller  ones  of  the  leg^ 
adheres  to  the  tendinous  partitions,  and  to  the  fafcia, 
with  which  they  are  covered.  The  tendon  begins  al- 
moft  with  the  origin  of  the  mufcle,  but  continues  co- 
vered by  the  flefh,  and  not  appearing  till  within  four 
inches  or  fo  of  the  ancle,  when  it  begins  to  pafs  ob- 
liquely oyer  the  leg,  and  having  completed  the  crof- 
fing  above  the  ancle,  it  goes  under  the  annular  liga- 
ment in  a  peculiar  ring,  it  runs  along  the  fide  of  the 
foot,  and  is  implanted  into' the  os  cuneiforme'  internum, 
and  a  fmall  production  of  the  tendon  goes  forward  to 
be  inferted  into  the  metatarfal  bone  of  the  great  toe. 

It  is  the  only  mufcle  which  bencls  the  foot,  that  is, 
which  turns  the  great  toe  towards  the  leg. 
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MUSCLES  OF  THE  TOES. 

Plate  X.  sx.  The  long  mufcles  of  the  toes  are  jnft  four,  two  flex- 
ors, and  two  extensor  muscles.  The  flexor  mufcles 
lie  upon  the  tibiahs  pofticus,  or  behind,  betwixt  it  and 
the  foloeus.  The  extenfor  mufcles  again  lie  under  the 
tibialis  antic  us,  or  at  leafi:  their  heads  are  under  it,  and 
their  bellies  only  appear  from  under  it,  about  the  mid- 
dle of  the  leg. 

The  flexor  tendons  follow  the  tendon  of  the  tibialis 
pofticus,  by  the  pulley  of  the  inner  ancle  into  the  hol- 
low of  the  foot.    The  tendons  of  the  extenfor  m.ufcles 
keep  with  that  of  the  tibialis  anticus,  and  crofs  over 
the  fore  part,  or  riiing  of  the  ancle,  M'here  the  tibia  is 
united  with  the  aftragalus.    And  in  difleftion,  we  muft 
follow  thefe  in  an  oppofite  order  to  that  in  which  they 
are  defcribed,  for  next  to  the  fore  part  of  the  folaeus  is, 
ill,  The  FLEXOR  poLLicis  5  2dly,  The  flexor  digito- 
RUM  ;  and,  3dly,  The  tibialis  anticus.- 
i8s.       CLXXXVIII.  The  flexor  longus  pollicis  is  fmall 
'     and  pointed  at  its  origin,  and  arifes  flefliy  from  three 
fourths  of  the  fibula,  •  to  within  an  inch  of  the  outer 
•  ancle.    It  grows  thicker  and  larger  as  it  defeends,  and 
adheres  to  the  tendinous  partitions  of  the  tibialis  pofli- 
cus,  and  of  the  peronaei.   Its  tendon  can  be  feen  only 
about  an  inch  aboA^e  the  joint  of  the  ancle.    It  paflTes 
down  behind  the  inner  ancle,  where  it  is  bound  in  a 
fort  of  annular  ligament.    It  there  pafTes  under  the 
heel-bone,  in  the  arch  cf  the  foot,  betwixt  the  bones 
and  the  abdu6lor  pollicis ;  it  then  glides  into  the  chan- 
nel made  by  the  two  heads  of  the  flexor  pollicis  bre- 
vis ;  it  then  paiTes  betwixt  the  two  fefamoid  bones  at 
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the  root  of  the  great  toe ;  it  then  goes  forward  in  a       ^-  ^' 
llieath,  to  be  inferted  into  the  lafl  bone  of  the  great 
toe,  at  which  implantation  it  is  enlarged. 

Its  office  is  to  bend  the  great  toe  ;  but  it  is  alfo  con-  • 
tinually  ufeful  at  every  ftep  in  extending  the  foot,  or 
in  keeping  the  toe  firm  to  the  ground,  while  the  gaf- 
trocnemii  raife  the  heel ;  and  therefore  we  fhould  not 
be  rafti  in  cutting  away  the  great  toe,  for  in  it  conlifts 
not  the  ftrength  of  the  foot  only,  but  of  the  leg. 

CLXXXIX.  The  flexor  longus  digitorum  pe-  iSs,. 
Dis,  is  named,  in  addition,  thePERFORANS,  becaufe,  like 
the  perforans  of  the  hand,  it  runs  its  tendons  through 
the  fplit  tendon  of  a  fmaller  mufcle,  which  is  lodged 
in  the  fole  of  the  foot.  It  is  named  alfo  flexor  com- 
munis, although  there  be  lefs  reafon  here,  where  there 
are  no  flexors  for  the  individual  toes,  than  in  the  hand, 
where  there  are  feparate  flexors  for  the  individual  fin- 
gers. 

It  arifes  from  the  back  part  of  the  tibia,  its  whole 
length,  that  is,  from  the  end  of  the  pophtaeal  mufcle,  - 
and  from  the  feptum  tendinofum,  by  which  it  is  di- 
vided from  the  tibiahs  anticus,  which  lies  immediately 
before  it ;  and  it  continues  this  origin  from  the  tibia 
down  to  within  three  inches  or  fo  of  the  ancle.  Its 
origin  is  not  eafily  feparated  before  from  the  tibialis 
pofticus,  nor  behind  from  the  flexor  pollicis. 

The  tendon  is  not  formed  till  very  near  the  ancle, 
(within  two  inches  of  it),  and  the  flefti  ftill  accompanies 
it  quite  down  to  the  joint.  It  croflTes  the  tendon  of  the 
tibialis  pofliicus  behind  the  ancle  joint,  and  goes  forward 
in  the  groove  of  the  os  calcis,  tied  down  by  a  fort  of  cap- 
(ule,  or  annular  ligament.  In  the  arch  of  the  foot,  it  crof, 
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Plate  X.  &  fes  the  tendon  ofthe  flexor  poUicis,  from  which  it  receive, 
a  flip  of  tendon  ;  and  thus  the  office  of  either  is  affiited 
by  the  other,  and  could  be  wholly  fupplied  by  it ;  it 
then  pafles  over  to  the  middle  of  the  fole,  and  growing 
flatter  and  thicker,  divides  into  four  fiat  tendons. 
Thefe  go  fqrward,  diverging  till  they  arrive  at  the  ends 
'  pf  their  metatarCaL  bones ;  then  they  emerge  from  tfre 
aponeurofis  plantaris,  along  with  the  common  ftiort 
flexor.    Now  both  thefe  tendons  run  under  a  ligamen- 
tous Iheath,  and  are  included  in  it  under,  the  firfl:  and 
fecond  bones  of  the  toes  ;  and  having  perforated  the 
fhort  flexor  oppofite  to  the  fecond  joint,  they  are  final- 
ly inferted  into  the  root  of  the  third  or  laft  bone  of 
each  toe.    Thefe  tendons,  like  the  correfponding  ones 
of  the  foot,  feem  to  be  flit  with  a  fort  of  longitudinal 
fiflure. 

The  proper  ufe  of  this  mufcle  is  to  bend  all  the 
joints  of.  the  toes,  but  more  pecuharly  the  lafl  bone  ; 
and  alfo  to  extend  the  foot,  keeping  the  point  of  the 
toes  to  the  ground,  confequentiy  afliiling  the  gaftroc- 
nemii,  and  all  the  raufcles  ufed  in  walking,  &-c. 
-r-       CXG.  The  massa  carnea  Jacobi  Sylvii,  or  plan- 
ts PEDIS,  is  a  fmail  body  of  flefli,  naturally  con- 
nedled  with  the  flexor  longus.    The  mafia  carnea  ari- 
fes  from  the  lower  part  of  the  heel-bone,  -in  two  divi- 
flons,  one  (^the  external  one)  tendinous,  the  odier 
flefliy .    it  is,  upon  the  whole,  pretty  nearly  of  a  fquare 
forni ;  it  joins  the  tendon  of  the  flexor  longus,  before 
its  diviiion  into  tendon?  for  each  toe,  and  by  the  long 
lever  that  this  has  upon  the  hsd-bone,  it  muft  be  of 
great  afliflan^d  to  the  flexor.  It  is  more  generally  con- 
fldered  in  this  light  of  a  fupplementary  mufcle  ;  by 
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lome,  it  is  conlidered  as  a  diftina  muTcle,  and  as  thc^iau  X.^ 
origin  and  firft  beginning  of  the  lumbricales  pedis. 

Thus  Cowper  confiders  the  maiTa  carnea,  and  thQ 
lumbricales,  as  one  and  the  fame  :  that  the  malTa  car- 
nea joins  the  tendon,  covers  it  with  its  fleOi,  continues 
flelhy  along  the  common  tendon,  till  at  the  bifurca- 
tion 'it  alfo  parts,  along  with  the  four  tendons,  into 
four  fmall  flelliy  mufcles,  which  are  called  lumbricales. 

Albinus,  again,  paints  ,  the  mafia  carnea  diilmaiy 
terminating  at  the  common  tendon,  and  the  lumbri- 
cales as  anting  dillina  from  each  of  the  divided  ten- 
dons. 

CXCI.  The  FLEXOR  brevis  digitorum  is  alfo  nam-  191. 
ed  the  flexor  fublimis  or  perforatus.    It  arifes  from  the 
lower  part  of  the  heel-bone,  or  the  bump  upon  which 
we  Hand.    It  ariies  by  very  fhort  tendinous  fibres,  and 
being  placed  immediately  under  the  plantar  aponeu- 
rofis,  it  takes  hold  of  it,  and  alfo  of  the  tendinous  par- 
titions, betwixt  it  and  the  two  abduaors  of  the  fmall 
and  of  the  great  toe,  which  are  on  either  fide  of  it. 
Under  the  metatarfal  bones,  ir  divides  itielf  into  four 
heads ;  their  tendons  begin  earlier  upon  the  fide  next 
the  foot  ;  they  grow  round,  emerge  from  betwixt  the 
dentations  of  the  plantar  aponeurofis ;  they  then  pafs 
into  the  vagina,  or  Iheath  of  each  toe  ;  and  on  this, 
the  firft  phalanx,  they  lie  over  the  tendons  of  the  long 
extenfors.    About  the  root  of  this  firft  bone,  they  di- 
vide into  two  httle  bands,  which  form  a  fplit  (like  the 
perforatus  of  the  fingers)  for  the  palTage  of  the  long 
tendon. 

The  long  tendon  pafles  through  it  upon  the  fecond 
joint  of  the  toe,  and  immediately  after  the  perforated 
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Plate  X.  &  tendon  fixes  itfelf  by  the  two  forks  to  each  fide  of  the? 
fecond  bone,  or  phalanx  of  the  toe. 

Its  ufe  is  to  bend  the  firft  and  fecond  joints  of  the 
toes,  but  moft  peculiarly  the  fecond.  And  the  obh- 
quity  of  the  long  flexor  is  exactly  balanced  by  a  cor- 
refpondiing  obhquity  of  the  fhort  flexor;  for  the  ten- 
don of  the  long  flexor  coming  round  the  inner  circle, 
runs  obliquely  outwards  to  reach  the  toes,  while  the 
fliort  flexor  coming  from  the  heel,  which  is  towards  the 
outer  edge  of  the  foot,  runs  in  a  like  degree  obliquely 
inwards,  and  meets  the  other  at  an  acute  angle  neai^ 
the  toes. 

^^a-  CXCII.  The  LUMBRiCALES  muft  be  diflecled  after  th^ 
ftiort  flexor.  They  ueed  nq  defcription,  fince  they 
^xadlly  correfpond  with  thofe  of  the  hand.  They 
rife,  like  them,  in  the  forks  of  the  extenfor  tendons. 
They,  like  them,  pafs  through  the  digitations  of  the 
aponeurofis.  They  pafs  on  to  the  firfl;  bone  of  the 
toes,  and,  like  the  lumbricales  of  the  hand,  creep  over 
the  convexity  of  the  bone,  to  be  united  along  with 
the  tendons  of  the  extenfors.  Their  infertion  is  al- 
ways at  the  fide  of  the  toe  next  the  great  toe,  and 
their  ufe  is  to  bend  the  firfl;  joint  of  the  toes,  and  to 
draw  them  towards  the  great  one,  making  an  arch  in 
the  foot,  and  afljfting  the  tranfverfalis  pedis.  The  ex- 
tensor BREVis  lies  moft  fuperficially  upon  the  fole  of 
the  foot,  having  its  origin  from  the  inner  furface  of  the 
aponeurofis.  The  massa  CARNEAhes  deeper,  having  no 
origin  but  from  the  tip  of  the  heel-bone,  and  being 
foon  implanted  into  the  tendon  of  the  long  flexor.  The 
J.UMBRICALES  again  rife  from  the  tendons  of  the  long 
flexor,  beginning  juft  where  the  mafia  carnea  ends  in 

it^ 
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It :  and  the  lumbricales  are  the  flexores  primi  interno-  Plate  x.  &; 

XI 

dii;  the  short  muscle,  the  flexor  fecundi  internodii ;  '  |; 
the  LONG  FLEXOR,  the  flexor  tertii  internodii  digitorum. 

fiXTENSORS  OF  THE  TOES. 
CXCIII.  The  EXTENSOR  LONGUS  DIGITORUM  PEDIS  is  m- 

very  difficult  to  difledl,  from  its  numerous  adhefions. 

.  It  arifes  properly  from  the  head  of  the  tibia,  at  its 
outer  and  fore  part,  juft  under  the  knee  ;  but  it  has 
alfo  ftrong  adhefions  to  the  inner  furface  of  the  fafcia, 
to  the  tendinous  partitions  betwixt  it  and  the  tibialis 
anticus  before  and  betwixt  it,  and  the  peronaei  behind, 
and  alfo  to  the  interofleous  ligament,  and  to  the  edge 
of  the  fibula.    Its  fmall  origin  foon  becomes  thick, 
and  is  divided  even  from  the  beginning  very  percepti- 
bly into  three  difliind:  portions.    Thefe  foon  form  three 
round  tendons,  which  go  obhquely  inwards,  pafs  un- 
der the  annular  ligament  of  the  ancle,  and  run  in  a 
ring  of  it,  peculiar  to  them  and  the  peronceus  tertius. 
They  then  traverfe  the  two  bands  of  the  annular  li- 
gament, upon  the  fore  part  of  the  foot,  and  now  they 
change  their  diredion  a  little,  and  go  from  within  out- 
wards, and  diverge  towards  their  proper  toes.  There 
are  three  portions  of  mufcle,  and  four  toes  to  be  moved ; 
the  firfl:  portion  divides  its  tendon  into  two,  at  the 
joint,  fo  that  the  firfl:  portion  ferves  both  the  firft  and 
fecond  toe,  the  fecond  the  third  toe,  and  the  third 
ferves  the  fourth  toe.    Here  the  tendon  of  the  long 
extenfor  receives  four  other  tendons;  firft,  of  the  inter- 
oflaei  externi;  fecondly,Df  the  interoflsei  interni ;  third- 
ly, of  the  long  flexor ;  fourthly,  of  the  lumbricales ; 
and  thefe  form  a  very  large  flieath,  quite  furrounding 
the  toe. 

Thefe 
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Thefe  do  not.  only,  like  other  extenfors,  extend  the 
toes,  but  alfo,  by  the  divergence  of  the  tendon,  expand 
them,  or  feparate  them  one  from  another. 
»P4-  CXCIV.  The  PERONJEUS  tertius  fhould  have  been 
defcribed  as  a  flexor  of  the  foot,  along  with  the  tibi- 
alis 'anticus ;  but  is  fo  naturally  conneded  with  this, 
that  it  will  be  more  eafily  underfliood  now.  It  is  of- 
ten named  peron^eus  tertius,  foraetimes  nonus  ver- 
SALii,  or  ninth  mufcle  of  the  foot. 

Its  origin  is  from  the  fibula,  chiefly  from  the  middle 
downwards,  alfo  from  the  interofleous  membrane,  and 
ftill  from  the  tendinous  partition  which  divides  it  from 
the  peroneeus  brevis.  Its  origin  is  almoft  entirely  flefliy, 
aiid  it  lies  behind,  and  under  the  extenfdr  communis, 
fo  that  it  feems  in  its  belly  to  be  a  part  of  that  mufcle. 
its  tendon  alfo  paffes  along  with  the  tendon  of  the 
extenfor  communis,  through  the  fame  ring  of  the  an- 
nular ligament,  and  there  going  obliquely  towards  the 
outfide  or  edge  of  the  foot  over  the  fliorter  extenfor, 
it  expands  and  covers  the  metatarfal  bone  of  the  little 
toe,  with  an  expanfion,  a.nd  adheres  to  it  as  a  flexor  of 
the  foot ;  and  this,,  as  well  as  the  tibialis,  and  other 
peronjei,  have  an  oblique  infertion  generally  into  the 
fide  of  the  foot ;  or  if  into  the  fole,  it  is  after  run- 
ning over  the  fide,  as  over  a  pulley,  fo  that  all  of  them 
tend  to  prefs  down  one  edge,  that  of  the  ball  of  th-e 
great  toe,  to  the  ground. 

CXCV.  The  extensor  digitorum  brevis  is  fo  con- 
neded  with  the  extenfor  longus,  that  it  is  natural  to 
defcribe  them  together.  The  extenfor  brevis  is  a  fmall 
mafs  of  flefli,  fomewhat  refembling  the  maiTa  caniea 
aad  lumbricales  of  the  foot.    It  is  placed  juft  where 

the 
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the  buckle  lies,  upon  the  rifing  of  the  foot,  having  its  Plate  x.  84 
origin  from  the  heel-bone,  and  running  obliquely  in- 
\vards. 

Its  origin  is  from  the  outer  fide,  and  fore  part  of  the 
heel-bone,  and  alfo  from  part  of  the  annular  ligament. 
It  is  linaller  where  it  arifes  by  a  fhort  tendon  from  the 
heel-bone,  but  it  gradually  enereafes  in  fize  :  it  divides 
early  into  four  heads^  which  are  mufcular,  and  very 
diftind ;  the  two  inner  of  which  are  larger,  the  two 
outer  more  flender  :  each  head  has  already  formed  an 
oblique  tendon  under  its  fiefli,  which  begins  to  appear 
naked  about  half  way  down  the  metatarfal  bones. 
Thefe  tendons  crofs  thofe  of  the  long  extenfor,  and 
J)afs  under  them  nearly  about  the  end  of  the  metatar- 
fal bones.  Then  one  is  implanted  into  the  firft  bone 
of  the  great  toe,  on  the  infide  of  the  long  tendon 
under  which  it  had  turned.  The  fecond,  third,  and 
fourth  tendon  are  inferted  into  their  refpeftive  next 
toes,  and  the  little  toe  is  left  without  one.  The  three 
laft  of  thefe  tendons  form  a  fort  of  flit,  the  two  fides 
of  which  pafs  along  the  fides  of  the  toes,  furroundin^ 
the  long  tendon,  fomething  like  a  perforatus  ;  fo  that 
the  three  laft  tendons  are  inferted  along  with  the  long 
tendons  into  the  laft  bone  of  the  toes. 

The  obhquity  of  this  fhort  mufcle  counterads  the 
obliquity  of  the  long ;  and  it  ferves  to  extend  and  to 
fpread  the  toes,  and  to  pull  them  away  from  the  great 
toe. 

CXCVl.  The  EXTENSOR  pollicis  proprius  is  a  very  1^6. 
flender  mufcle,  running  from  the  top  of  the  leg  to 
the  fecond  joint  of  the  great  toe.    It  arifes  from  the 
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^-  ^  fibula,  a  little  below  its  head,  grows  tendinous  as  it 
approaches  the  foot,  then,  paffing  under  the  annular 
hgament,  and  the  crofs  ligament  of  the  foot,  it  goes 
Onwards  to  the  fecond  joint  of  the  toe  over  the  firft. 

The  fucceffion  in  which  thefe  mufcles  lie  under, 
and  behind  each  other,  is  this :  Firft,  The  tibiahs  anti- 
tus,  the  outermoft  mufcle,  arifes  from  the  fore  part  of 
the  tibia,'  neareft  the  fore  part  of  the  leg,  at  the  ridge 
6f  the  tibia  :  Secondly,  The  extenfor  poUicis,  lies  im- 
mediately behind,  and  under  the  tibialis  anticus : 
Thirdly,  The  extenfor  digitorum  communis,  lies  be- 
hind that :  And,  fourthly,  The  peroneus  tertius,  lies 
behind  the  common  extenfor,  like  a  part  of  that 
mufcle. 

Thefe  extenfor  tendons,  are  bound  down  by  crofs 
bands,  refembling  the  annular  hgaments  of  the  wrift. 
The  general  fafcia  of  the  thigh  is  continued  over  the 
knee,  and  down  the  leg  :  it  is  much  ftrengthened  at 
the  knee,  where  it  adheres  to  each  point  of  bone ;  it 
defcends  very  thick  and  ftrong  over  the  leg,  binding 
down  and  ftrengthening  the  tibialis  anticus  and  ex- 
tenfor mufcles.  The  Iheath  grows  thinner  towards 
the  ancle,  but  where  it  palTes  over  the  joint,  it  is  fo 
remarkably  ftrengthened  by  its  adhefions  to  the  outer 
and  inner  ancles,  that  it  feems  to  form  two  diftind 
crofs  bands,  which,  going  from  the  point  of  the  outer 
ancle,  acrofs  the  extenfor  tendons,  to  the  point  of 
the  inner  ancle,  forms  a  ftrong  crucial  hgament,  re- 
fembling the  annular  Hgament  of  the  wrift ;  fo  that  this, 
which  is  called  the  crucial  ligament  of  the  ancle  or 
foot,  is  plainly  but  a  ftrengthening  of  the  common 
flieath. 
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The  mufcles  of  the  foot  are  the  interossei,  which,  x. 
in  the  foot,  are  found  fingle  on  the  lower  furface  or 
fole,  but  double,  and  two  headed,  upon  the  upper  part 
of  the  foot.  The  abductor,  flexor,  and  adductor 
poLLicis,  which  furround  the  great  toe,  fomething  like 
thofe  of  the  thumb  ;  and  the  abductor  and  flexor 
MINIMI  DiGiTi,  furrounding  the  httle  toe ;  and  there 
is  a  fmall  flip  of  mufcle,  the  transversalis  pedis, 
which  goes  acrofs  the  fole  of  the  foot. 

CXGVII.    The  abductor  pollicis  arifes,  by  very  137^ 
fliort  tendinous  fibres,  from  the  knob  of  the  os  calci, 
and  alfo  from  a  ligament  which  ftretches  from  this 
knob  to  the  fheath  which  belongs  to  the  tibiahs  pof- 
ticus  -y  and  it  arifes  alfo  from  the  tendinous  partition  be- 
twixt it  and  the  fliort  flexor  of  the  toes ;  and  although 
it  forms  a  beginning  tendon  oppofite  to  the  cuneiform 
bone,  the  tendon  is  not  naked,  till  it  has  reached  the 
middle  of  the  long  metatarfal  bone.  It  unites  with  the 
fliort  flexor  of  the  fame  toe,  and  is  inferted  into  the 
firft  bone  or  phalanx  of  the  toe  at  its  root.    Its  ufe  is 
to  pull  afide  the  toe,  and  at  the  fame  time  to  bend  it 
a  httle ;  it  alfo  curves  the  foot  itfelf,  for  a  joint,  or 
any  loaded  part,  is  much  better  fupported  by  muf- 
cles than  by  hgaments ;  and  this  arch  requires  fup^ 
port  more  than  almoft  any  other  part. 

CXCVIII.  Flexor  brevis  pollicis.    This  mufcle  rpg 
is  much  fliorter  than  the  laft,  and  lies  betwixt  the  ab- 
ductor and  the  adductor  y  it  hes  immediately  upon 
the  metatarfal  bone. 

'  Its  origin  is  by  a  pretty  long  tendon  from  the 
heel  bone,  and  from  the  os  cuneiforme  externum,  by 
two  feparate  fllips,  from  the  heel  bone  being  a  full 

3  B  ij  inch. 


MUSCLES  MOVING  THE  TOES. 


inch  in  length;  it  alfo  adheres  to  the  membranous 
partitions  on  either  fide  of  it.  It  is  foon  divided  into 
two  heads ;  one  goes  to  the  abdudlor,  and  the  other 
goes  to  the  adductor,  to  have  the  tendons  inferted 
with  theirs,  into  the  root  of  the  firft  bone  or  pha- 
lanx. Thefe  tendons  contain  the  fefamoid  bones ; 
and  the  parting  of  the  two  heads  makes  a  channel 
for  the  tendon  of  the  long  flexor  to  run  in. 

Its  ufe  is  to  bend  the  firft  joint  of  the  great  toe. 

CXCIX.  The  ADDUCTOR  poLLicis  is  the  third  and 
laft  portion  of  the  mufcle  which  encircles  the  great 
toe, 

It  arifes  from  the  heel  bone,  by  a  tendon  as  long 
almoft  as  that  which  it  gives  the  abductor :  It  doe^ 
not  immediately  arife  from  the  heel  bone  ;  but  there 
is  a  ligarr^ent  extended  from  the  heel  bone  to  the  os 
cuboides,  and  it  arifes  from  that  ligament  r  This  is 
the  ligament,  under  which  the  tendon  of  the  pero- 
neus  longus  glides.  The  adduftor  is  divided  into  twQ 
flefhy  fafciculi  or  heads ;  thefe  unite,  and  going  ob- 
liquely inwards,  are  inferted  either  into  the  fefamoi^ 
bone,  or  diredly  into  the  firft  bone  of  the  great  toe. 

CG.  .  The  TRANsvERSALis  PEDIS,  extcrcls  tranf- 
verfely  acrofs  the  fole  of  the  foot,  at  the  head  of  the 
metatarfal  bones ;  it  is  a  yery  fmall  mufcle,  and  re- 
fembles  a  good  deal  the  palmaris  brevis. 

It  arifes  from  the  hgament,  which  conneds  the 
hones  of  the  tarfus  together,  and  a  fmall  mufcular  bel- 
ly is  formed,  which  is  inferted  i^it^  the  tendon  of  the 

ADDUCTOR  POLLICIS. 

Its  ufe  is  faid  to  be,  to'  ma"ke  a  fort  of  gutter  in  the 
foot,  by  drawing  the  heads  of  the  metatarfal* bones  to- 
gether ^ 
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gether ;  but  is  it  not  evident,  that  this  is  one  of  many  piate  x.  Si 
inftances  of  mufcles  being  a  more  perfeft  fupport^^* 
than  hgaments  ?— It  is  a  fupport,  having  a  fort  of  in- 
telhgence,  contrading  or  relaxing,  according  to  the 
neceffity  or  degree  of  force ;  indeed,  except  this  ufe, 
it  is  not  eafy  to  afiign  any,  for  there  is  very  Httle  oc- 
cafion  for  hollowing  the  foot  in  this  diredtion. 

CCI.  The  ABDUCTOR  MINIMI  DiGiTi,  like  the  abduc-  201, 
tor  poUicis,  is  a  pretty  long  mufcle,  but  very  flender, 
lying  on  the  outer  fide  of  the  foot. 

Its  origin  is  from  the  knob  of  the  heel  bone,  and 
from  the  tendinous  feptum,  which  covers  the  flexor 
brevis  :  It  forms  two  fmall  tendons  in  the  fame  direc- 
tion ;  one  fmall  and  fhorter  tendon  is  fixed  into  the 
metatarfal  bone,  at  its  root :  The  other  goes  forward, 
to  be  inferted  into  the  root  of  the  firfl:  bone  of  the  toe  ; 
fo  that  this  mufcle  clearly  performs  both  the  offices 
afcribed  to  the  other  flexors.  It  bends  the  toe  to 
which  it  belongs,  and  it  extends  and  fupports  the  tar- 
fus  in  walking  ;  and  it  carries  the  toe  a  little  outwards, 
from  which  it  has  its  name, 

ecu.  The  FLEXOR  BREVIS  MINIMI  DIGITI  is  nCXt,  and  402i 

is  almoft  the  fame  mufcle  in  place  and  office  :  It  is  an 
exceedingly  fmall  mufcle ;  it  jufl:  meafures  the  length 
of  the  metatarfal  bone,  and  arifes  from  it.  Its  origin 
is  from  the  root  of  the  metatarfal  bone  of  the  little 
toe ;  and  from  the  ligament  by  which  that  bone  is 
conne£led  with  the  os  cuboides,  its  fmall  belly  runs 
the  length  of  that  bone;  and  it  is  implanted  by  a 
fhort  tendon,  into  the  root  of  the  firfl.  bone  of  the  lit- 
tle toe. 
^^ts  yfe  is  to  bend  the  toe. 

CCIII.  The 
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Plate  x.sc  CCIII.  The  iNTEROSSEi  iNTERNi  are  three  fmall 
"^■^^  mufcles,  feated  in  the  planta  pedis,  as  the  interoffei 
manus  are  in  the  palm  of  the  hand.  Their  llender 
tendons  pafs  through  the  openings  of  the  aponeuro- 
lis  plantaris,  and,  going  on  the  infide  of  the  toes,  are, 
like  the  lumbricales,  inferted  ^long  with  tht?  extenfor 
tendons. 

Thefe  pull  the  toes  towards  the  great  toe,  bend  the 
firft  joint,  and  extend  the  fecond  and  tliird. 
204.       CCIV.  The  iNTEjLossEi  EXTERNi  are,  like  the  cor- 
refponding  mufcles  of  the  hand,  four  in  number,  and 
double  headed,  and  have  been  named  bicipites.  They 
rife  from  the  metatarfal  bones,  on  each  fide  of  them  : 
each  has  fome  little  variety  in  its  origin  or  courfe ;  but 
it  is  far  from  being  worth  gur  while,  to  .  defcribe  each 
individually,  as  many  do:  it  is  fufEcient  to  obferve 
their  origin,  and  that  their  tendons  all  meet  the  ten- 
dons of  the  long  and  fhort  extenfors  of  the  lumbri- 
cales, and  of  the  interossei  interni,  upon  the  backs 
of  the  toes ;  fo  that  the  whole  forms  a  web,  aponeu- 
rofis  or  fheath,  which  covers  the  upper  part  of  the  toe, 
and  adheres  to  its  point. 

The  office  of  thefe  mufcles,  is  to  extend  the  toes. 
Plantar  aponeurosis.— The  palm  and  the  fole  arQ 
much  expofed,  and  are  fpecially  defended  by  a  thick 
tendinous  aponeurofis.  In  the  palm,  there  is  the  more 
reafon  to  fufped  expanfion  to  proceed  from  the  ten- 
don of  one  mufcle,  becaufe  the  tendon  of  the  palma- 
ris  is  inferted  into  it ;  yet  that  is  not  probable ;  for 
the  tendon  is  very  flender,  and  quite  unfit  for  the  ge- 
neration of  fo  broad  a  fheet  of  aponeurofis.  In  the  foot, 
fvich  an  origin  is  ftill  kfs  probable ;  for  the  plantaris 

tendon, 
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tendon  does  not  terminate  in  the  plantar  aponeurofis,  Plate  x.  5& 
but  is  inferted  into  the  heel  bone. 

The  plantar  aponeurofis  arifes  moft  diftindly  from 
that  part  of  the  tuber  of  the  heel  bone  upon  which 
we  ftand  :  it  is  divided  into  three  Iheaths.  Sabbatier 
makes  a  middle,  external,  and  internal  portion  of  the 
fame  aponeurofis.  Albinus  alfo  defcribes  it  as  three 
diftind  aponeurofis ;  one  for  the  middle  of  the  foot ; 
one  for  the  abdudlor  of  the  great  toe ;  and  one  the 
aponeurofis  of  the  abdudor  of  the  little  toe  ;  all  con- 
nected together  only  by  their  edges.  Cowper  confi- 
ders  it  as  a  general  expanfion  from  the  plantaris ;  and 
it  is  from  this  prejudice  that  the  mufcle  has  its  name. 

But  its  true  origin  is  from  that  part  of  the  knob  of 
the  heel  bone  on  which  we  fl:and.  The  middle,  and 
more  pointed  tendon,  arifes  from  the  very  point  of 
the  knob.  The  inner  fafcia  arifes  from  the  infide  of 
this :  and  the  outer  one  from  the  outfide.  And 
though  thus  divided  into  three  heads,  yet  the  whole 
origin  is  from  the  heel  bone,  and  is  fmall  and  point- 
ed. From  this  point  the  aponeurofis  goes  forward, 
expanding  till  it  is  as  broad  as  the  roots  of  the  toes  ; 
fo  that  the  whole  has  the  lhape  of  a  fandal ;  and  as 
it  expands,  its  fibres  grow  more  fparfe,  fo  as  to  have  a 
radiated  appearance.  Accordingly,  the  part  neareft 
the  heel  is  thicker,  while  the  broader  part  is  thinner. 

It  goes  forward,  like  the  fole  of  a  flioe,  till,  having 
approached  the  heads  of  the  metatarfal  bones,  -it  is 
divided  into  five  heads,  correfponding  with  the  five 
knobs ;  and  each  of  thefe  heads  again  fubdivides  it- 
felf  into  two  bands,  which,  paffing  on  each  fide  of 
the  heads  of  the  metatarfal  bones,  is  fixed  into  the 

'  fides, 
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^  fides,  fo  as  to  leave  room  for  the  paffing  of  the  ten- 
dons, and  nerves,  and  arteries. 

Now,  this  middle  aponeurofis  fends  down  a  deep 
ftrong  partition  on  each  fide  of  it ;  which  is  the  beft 
reafon  that  I  know  for  making  thefe  three  diftind  apo- 
neurofis: for,  by  thefe  perpendicular  partitions,  the 
hollow  of  the  foot  is  feparated  into  three  diftindt 
chambers :  under  the  middle  one,  are  concealed  the 
tendons  of  the  long  flexors,  with  the  lumbricales  and 
Ihort  flexor  mufcles :  under  the  outer  one,  the  flexor 
and  abdudor  of  the  Uttle  finger :  and  under  the  in- 
ner one,  the  addudor,  flexor,  and  the  abdudors  of 
the  great  toe. 

The  ufes  of  this  great  and  very  fl:rong  aponeuro- 
fis are  :  That  it  proteds  all  the  parts,  the  blood  vef- 
fels,  mufcles  and  nerves  that  lie  under  it :  That  it 
fupports  the  arch  of  the  foot,  both  in  ftanding  and  in 
motion,  pafling  from  heel  to  toe,  like  a  bow  firing, 
acrofs  its  arch  :  That  it  binds  down  the  mufcles,  and 
confequently  fupports  and  aflifts  them  in  their  ftrong 
adions :  That  it  gives  origin,  or  part  of  their  origin, 
to  many  of  the  mufcles ;  which,  by  their  frequent  and 
irregular  adhefion  to  it,  are  very  difficult  to  difled  : 
That  it  forms  openings  or  rings,  iu  which  the  tendons 
of  the  other  mufcles  pafs. 
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That  contradlile  power  which  refides  in  the  mufcular 
or  living  fibre,  is  a  phenomenon  the  moil  wonderful  and 
perplexing  of  all.    When  we  cannot  reach  the  true 
point,  the  mind  too  often  condefcends  to  the  moft  trif- 
hng  purfuits  :  And  fo,  when  the  older  phyfiologifts 
could  not  underftand  the  intrinfic  nature  of  this  mufcu- 
lar power,  they  endeavoured  to  difcover  the  fize,  the  co- 
lour, and  other  external  properties  of  the  fibre;  foolifli- 
ly  defirlng  to  know  what,  if  known,  could  be  of  no 
avail.    Colour  was  beUeved  to  be  eflential  to  the  con^ 
ftitution  of  a  mufcle  :  but  in  fowls,  in  amphibious  ani- 
mals, in  fifties,  in  worms  and  infedls,  through  all  the 
gradations  of  animals,  of  different  fpecies  or  diff'^ent 
fi-zes,  the  colours  of  the  mufcular  fibre  change.  In 
fifties  and  in  infeds,  it  is  entirely  white  ;  even  in  the 
human  body,  it  is  not  eflentially  red ;  the  fibres  of 
the  iris,  the  mufcular  coats  of  the  arteries,  the  muf- 
cles  of  the  fl:omach,  of  the  inteftines,  and  of  the  uri- 
nary bladder,  are  colourlefs  :  the  blood  which  makes 
this  fibre  red  in  the  other  parts,  may  be  waftied  away. 

3  C  Then 
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Then  why  fliould  Wc  define  a  mufcle  by  that  ac- 
cidental property  which  it  fo  often  wants,  and  of 
which  it  may  be  fo  eafily  deprived,  while  we  may 
define  it  more  truly  by  its  contradile  power,  the  only 
evidence  of  its  nature,  and  its  chief  diftindtion  in  the 
fyftem ;  for  the  contraction  of  the  iris  conftitutes  its 
nature ;  it  is  a  mufcle  by  truer  marks  than  by  its 
colour :  and,  by  the  fame  rule,  the  mufcles  of  the 
leall  infed:  are  as  perfedl  as  the  mufcles  of  a  man. 

Philofophers  of  tlie  laft  age  had  been  at  infinite 
pains  to  find  the  ultimate  fibre  of  mufcles,  thinking 
to  difcover  its  properties  in  its  form  ;  but  they  faw 
juft  in  proportion  to  the  glaffeS  which  they  ufed,  or 
to  their  praftice  aild  Ikill  in  that  art,  which  is  now 
almofl:  forfaken.  Some  found  the  fibres  to  be  of  one 
equal  fize  in  all  creatures,  however  various :  Others 
found  them  proportioned  to  the  fize,  or  age,  or  ftrength 
of  their  fubjeft ;  but  eiven  fuch  difcrepancies  are  tri- 
•vial  to  thofe  which,  in:  one  of  the  greateft  of  thefe 
minute  philofophers,  are  found  almoft  in  the  fame 
jiage ;  fometimes  affirming  the  ultimate  fibre  to  be 
greater  or  fmaller,  according  to  the  flirength  of  the 
fubjed:,  and  again  making  them  of  equal  fize,  in  the 
whale  and  iri  the  infect. 

Others,  lefs  troubled  about  the  ultimate  fize  of  thefe 
fibres,  had  conceived  notions  of  their  form,  which,  in 
the  credulity  of  the  times,  rofe  into  the  importance 
of  dodrines,  and,  from  the  firft  raw  conceptions  of 
their  authors,  were  finally  proved  by  the  microfcope, 
forfooth;  and  while  one  author  was  drawing  his  rhom- 
boidal  fibres,  all  conjoined  in  regular  fucceflion,  and  ano- 
ther defcribing  them  aUb  from  the  microfcope,  as  con- 

fifting 
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fifting  of  fix  cylindrical  fibres,  involved  in  a  fpiral  one. 
a  third  reckoned  the  fibres  a  fucceffion  of  fpherical 
bodies  ;  and  Cowper  thought  that  he  was  injedling 
with  quickfilver,  chains  of  bells  jointed  with  each 
other.    For  the  honour  of  the  age,  thefe  vanities  are 
forgotten  now.    And  why,  indeed,  Ihould  we  feek 
the  ultimate  fibres  of  the  mufcle,  or  ftudy  their  forms, 
when  the  difcovery  could  not  advance  us  one  fingle 
ftep  in  the  knowledge  of  its  nature  or  eflence  ?  What 
avails  it  that  we  have  difcovered  (if  we  have  really 
difcovered)  the  fhape  of  the  particles  of  the  blood ; 
the  wave  like  fibres  within  the  fubftance  of  the  nerves  ; 
or  the  jointed  appearance  in  the  fmaller  fibres  of  muf- 
cles?   We  do  not  underftand  the  nature  of  the  blood, 
'  the  properties  of  the  nerves,  nor  the  contraftile  power 
of  the  mufcles,  at  all  better  by  this  pecuhar  form  of 
the  internal  ftrufture,  than  we  do  by  the  grofler  marks 
of  their  external  form. 

Phyfiologifts  have,  by  a  late  fenfe  of  their  own  weak- 
nefs,  been  at  laft  humbled  to  this  becommg,  but  un- 
willing acknowledgement,  that  this  contradility  of  th? 
mufcles  is  an  original  endowment  of  this  Hving  matte? 
derived  from  the  Creator,  imparted  in  a  way  which  we 
cannot  know,  and  fo  attached  to  the  organization  of 
the  mufcular  fibre,  that  where  its  organization  is  de. 
llroyed,  this  power  is  loft.    We  have  refigned  the 
fearch  after  a  mechanical  or  phyfical  caufe,  and  feek 
only  to  learn  the  properties  of  this  living  power,  and 
the  excitements  by  which  it  is  moved.    To  this  end 
it  is  neceflary  to  define  this  power,  diftinguilhing  it 
from  thofe  feehngs  or  motions  which  refult  from  the 
nerves.    The  vis  infita  being  that  power  which  be- 

3  C  ij  longs 
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longs  to  mufcles,is  the  fource  of  motion  and  animal  life  : 
The  vis  nervea,  being  that  property  which  i?  pecuhar  to 
nerves,  is  tlie  feat  of  feeling,  and  the  caufe  of  volunta- 
ry motion,  relating  chiefly  to  the  enjoyments  and  con- 
fcioufnefs  of  life ;  for  life  and  motion  exill  even  in 
plants,  and  in  many  creatm-es,  which,  not  having  nerves, 
have  neither  confcioufnefs  nor  enjoyment,  and  in 
which  the  place  of  feeling  is  fupplied  by  a  lefs  perfedl 
inftindl,  by  this  vis  inlita,  or  fome  analogous  inherent 
power. 

This  irritable  power  refiding  in  mufcles,  may  be  de- 
fined the  property  by  v/hich  mufcles  feel  and  react, 
upon  certain  ftimuU  being  applied,  without  that  feeling 
being  conveyed  to  the  fenforium,  without  a  confciouf- 
nefs of  action,  without  any  other  natural  dependence 
on  the  fyftem,  than  that,  while  certain  orders  of  muf- 
cles are  obedient  to  their  own  flimuU  only,  as  the 
heart  to  the  blood,  other  orders  of  the  mufcles  are  rea- 
dy to  receive  the  commands  of  the  will.  And  above 
all,  fo  little  dependent  is  this  action  upon  the  nerves, 
that  it  is  as  perfed:  m  animals  which  have  no  nerves, 
and  is  for  a  time  very  perfedl  in  the  parts  which  have 
been  fevered  from  the  lyiiems  to  which  they  belonged. 
This  power,  inherent  in  the  mufcular  fibre,  belonging 
to  its  conftitution,  and  not  derived  from  without,  is  the 
yis  infita,  or  irritability  of  Haller  *,  the  vis  vitafis  of 

Goerter, 

*  The  irritability  qf  a  mufcle,  is,  perhaps,  more  properly  the 
vis  infita,  or  inherent  power  called  into  iipmediate  adlion.  by  the 
'prefence  of  ftiraulij  and  as  for  the  names  of  Tonic  Power,  Vital 
Power,  and  the  reft,  the  terms  are  quite  undefined,  and  may,  per- 
haps, have  referred  rather  to  the  combined  eil'e.dl  of  all  the  powers 
of  liffe,  and  of  all  the  properties  of  inanimate  matter,  of  nervous 
fympathy,  elaflicitv,  and  of  mufcular  power  coa^bined. 
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Ooertcr,  the  ofcillation  of  Boerhaave,  and  the  tonics 
power  of  Stahl.    It  is  feen  in  the  fpontaneous  and 
tremulous  contractions  of  mufcles  when  lacerated,  as 
in  wounds,  when  cut  in  operations,  when  entirely  fe- 
parated  from  the  body,  as  in  experiments  upon  animals, 
like  that  tremulous  motion  which  we  often  feel 
various  parts  of  the  body,  without  any  evident  caufe, 
and  independent  of  the  will.    Even  when  the  bo- 
dy is  dead  to  all  appearance,  and  the  nervous  pow- 
er gone,  this  contradile  povyer  remains  ;  fo  that  if 
a  body  be  placed  in  certain  attitudes,  before  it  be 
cold,  its  mufcles  will  contraft,  and  it  will  be  fixed 
in  that  pofture  till  the  organization  yields  and  be- 
gins to  be  diffolved.  It  is  by  this  inherent  power  that  a 
cut  mufcle  contrads  and  leaves  a  gap  ;  that  a  cut  arte- 
ry Ihrinks  and  retires  into  the  flefli ;  that  the  whole 
body  fhrinks  and  grows  ftiff  after  death.    Thefe  are 
but  faint  indications  of  that  latent  power,  which  can 
be  cafily  excited  to  the  moft  violent  motions,  and  on 
which  all  the  ftrength  of  the  mufcles  depends :  For 
the  Hgaments,  tendons,  burfae  of  joints,  and  all  thofe 
parts  which  have  no  living  power,  are  capable  of  bear- 
ing the  fame  weight  when  dead  as  when  alive.  But 
fuch  is  the  connexion  betwixt  the  organization  of  a 
mufcle  and  its  condtradlile  power,  that  the  moment  it 
dies,  all  its  power  is  gone  ;  and  the  mufcle  which  could 
lift  a  hundred  pounds  while  ahve,  cannot  bear  the 
weight  of  a  few  pounds  when  dead.  This  latent  power 
may  be  brought  into  full  adion  by  various  ftimuli. 
The  latent  power  itfelf  is  called  vis  infita,  the  acting 
power  put  into  action,  or  the  proof  of  the  vis  infita,  upon 
applying  ftimuli,  is  called  the  irritability  of  mufcks.  This 
irritabihty  is  fo  far  independent  of  nerves,  and  fo  httle 

conneded 
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connedled  with  feeling,  which  is  the  province  of  thcj 
nerves,  that  upon  ftimulating  any  mufcle  by  touching 
it  with  a  cauftic,  or  irritating  with  a  fharp  point,  or 
driving  the  eledlric  fpark  through  it,  or  exciting  with 
the  metaUic  condudors,  as  of  filver  and  zink,  *  the  * 
jmufcle  inftantly  contradls ;   although  the  nerve  of 
that  mufcle  be  tied,  although  the  nerve  be  cut  fo  as  to 
feparate  the  mufcle  entirely  from  all  connexion  with 
the  fyftem,  although  the  mufcle  itfelf  be  feparated 
from  the  body,  although  the  creature  upon  which  the 
experiment  is  performed,  may  have  loft  all  fenfe  of 
feehng,  and  have  been  long  apparently  dead.    Thus  a 
mufcle  cut  from  the  limb,  trembles  and  palpitates  for 
long  after  ;  the  heart  feparated  from  the  body  con- 
trads  when  irritated  ;  the  bowels,  when  torn  from 
the  body,  contmue  their  periftaltic  motion,  fo  as  to  roll 
upon  the  table,  ceafmg  to  anfwer  to  ftimuli  only  when 
they  become  ftiif  and  cold ;  and  too  often  in  the  hu- 
man body,  the  vis  infita  lofes  the  exciting  power  of 
the  nerves,  and  then  palfy  enfues ;  or,  lofing  all  gover^- 
nance  of  the  nerves,  the  vis  infita,  ading  without  this 
regulating  power,  falls  into  partial  and  general  convul- 
fions.  Even  in  vegetables,  as  in  the  fenfitive  plant,  this 
contradile  power  hves.    Thence  comes  the  dillindioa 
betwixt  the  irritability  of  mufcles  and  the  fenfibihty 
of  nerves ;  for  the  irritability  of  mufdes  furvives  the 
animal,  as  when  it  is  adive  after  death  ;  furvives  the 
life  of  the  part,  or  the  feehngs  of  the  whole  fyftem,  as 
in  univerfal  palfy,  where  the  vital  motions  continue  en- 
tire 

*  See  a  moft  ingenious  diffeitation  by  my  pupil  Mr.  Fowler, 
the  firft  writer  in  this  country,  on  this  very  interefting  novelty^ 
^here  the  operations  of  this  new  excitement  are  explained. 
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tire  and  perfeft,  and  where  the  mufcles,  though  not 
obedient  to  the  will,  are  fubjed  to  irregular  and  violent 
adions ;  and  it  furvives  the  connedion  with  the  reft 
of  the  fyftem,  as  where  animals  very  tenacious  of  life 
are  cut  into  parts  :  but  fenfibility,  the  property  of  the 
nerves  gives  the  various  modifications  of  fenfe,  as  vi- 
fion,  hearing,  and  the  reft ;  gives  alfo  the  general  fenfe 
of  pleafure  or  pain,  and  makes  the  fyftem,  according 
to  its  various  conditions,  feel  vigorous  and  healthy,  or 
weary  and  low.    And  thus  the  eye  feels,  and  the  Ikin 
feels  •  but  their  appointed  ftimuh  produce  no  motions 
in  thefe  parts ;  they  are  fenfible,  but  not  irritable.  The 
heart,  the  inteftines,  the  urinary  bladder,  and  all  the 
mufcles  of  voluntary  motion,  anfwer  to  ftimuli  with  a 
quick  and  forcible  contraftion  ;  and  yet  they  hardly 
feel  the  ftimuli  by  which  thefe  contradions  are  produ- 
ced or  at  leaft  they  do  not  convey  that  feeling  to  the 
brain     There  is  no  confcioufnefs  of  prefent  ftimulus 
in  thofe  parts  which  are  called  into  adion  by  the  im- 
pulfe  of  the  nerves,  and  at  the  command  of  the  will : 
fo  that  mufcukr  parts  have  all  the  .irritability  of  the 
fyftem  with  but  httle  feeling,  and  that  little  owmg  to 
the  nen^es  which  enter  into  their  fubftance ;  while 
nerves  have  aU  the  fenfibility  of  the  fyftem,  but  no 

motion.  •     i  r 

The  VIS  iNSiTA  is  a  power  that  is  in  continual  torce, 
preferving  the  parts  ready  for  their  proper  ftimuH, 
whatever  thefe  may  be:  one  fet  obeying  their  own 
peculiar  ftimuli  chiefly,  while  others  are  obedient  to  the 
nervous  power,  and  the  influence  of  the  will.  The 
heart  is  ftimulated  by  the  quantity  or  quality  of  its 
blood  ;  the  ftomach  by  the  prefence  of  food;  the  nu 

teftines 
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teftines  by  their  contents :  the  urine  ftimulates  the 
bladder ;  the  venereal  appetite  ftimulates  the  genital 
fyflem  ;  the  foetus  ftimulates  the  womb  ;  and  the  vo- 
luntary mufcles  (if  we  may  be  allowed  to  guefs  at  a 
thing  fo  little  known),  are  excited  by  the  nerves,  and 
fo  are  obedient  to  the  will ;  for,  to  our  limited  view, 
the  nerves  feem  to  be  the  fole  meflengers  of  thefe 
commands,  and  any  ftimulus  to  the  nerves  moves  the 
mufcles  hke  the  commands  of  the  will.    The  abfence 
of  the  due  ftimulus  to  each,  or  the  prefence  of  ordina- 
ry ftimuli  ill  too  great  power,  will  excite  enormous  and 
irregular  motions,  as  fuUnefs  of  blood  in  the  heart,  poi- 
fons  in  the  ftomach,  acrimonies  in  the  inteftinal  caAal, 
or  the  paflions  of  anger  or  fear  in  the  fyftem  of  the  vo- 
luntary mufcles.    The  due  ftimuh  preferve  their  right 
tone  and  adion  ;  but  thefe  violent  ftimuli  hurt  their  ir- 
ritability, or  moving  power  j  the  heart  adls  weakly  af- 
ter fevers ;  the  appetite  is  languid  after  debauch  ;  the 
limbs  are  weakened  by  labour  ;  and  the  whole  fyftem 
is  ruined  by  excefs.    Thus  the  fundlions  by  which  the 
fyftem  lives,  the  heart,  the  ftomach,  the  bowels,  and 
the  womb,  the  various  forts  of  veflels  by  which  the 
fluids  are  conveyed,  are  providently  removed  from  the 
influence  of  the  will ;  for  thefe  are  the  machines  of  the 
fyftem,  whofe  motions  could  not  ftop,  muft  not  be  in- 
terrupted, nor  lowered,  nor  raifed,  but  muft  move  and 
-  ad  according  to  the  needs  of  the  fyftem.    Not  left  to 
the  irregularities,  or  carelefliiefs  of  voluntary  motions, 
they  are  governed  each  by  its  own  peculiar  ftimulus, 
and  acl  in  a  continued  and  equal  courfe.  , 

Thus  there  are  in  the  body  two  living  powers,  which 
are  as  caufe  andeffed  in  all  the  motions  of  our  fyftem. 

The ' 
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The  NERVES  ftand  as  an  intermedium  betwixt  all  ex- 
ternal objeds  and  our  general  fcnfe  ;  by  the  impr6f- 
fions  through  thefe  come  pleafure  and  pain,  and  all 
the  motives  to  adion ;  by  the  will,  returned  through 
the  nerves,  alt  voluntary  motions  enfue.  Thus  are 
the  nerves,  as  internuncii,  betwixt  the  external  im- 
preffion  and  the  moving  power.'  .  But  nerves  were  ne- 
ver known  to  move  under  the  influence  of  ftimuh  ;  the 
moving  power  is  another  property  of  a  dlftind  part  of 
our  body,  having  its  own  arrangement  of  particles,  and 
fts  own  peculiar  form.  All  motion  then  proceeds  from 
the  joint  operation  of  either  power ;  the  nerves  convey 
the.impreffio'ns,  while  the  mufcles  contain  the  power ; 
and  it  is  here,  as  in  other  natural  effedls,  the  external 
caufe  changes,  while  the  inherent  property,  the  fub- 
jed  of  its  operation,  remains  the  fame.  The  nervous! 
power  is  the  regulator  of  the  fyftem  ;  it  is  the  property 
fuited  to  all  the  fupports  of  Ufe,  upon  which  they  a6t, 
^nd  by  which  they  maintairt  their  power  over  our  bo- 
dy ;  but  it  is  fubjedt  to  continual  changing  :  it  rifes  and 
falls,  is  peffedt  or  low but  the  energy  of  the  mufcle, 
which  is  to  anfwer  to  this  power,  remains  ever  the  fame, 
Tvhileits  organization  remains  :  the  nervous  power  is 
exhaufted  and  languid  ;  but  the  mufcular  po  wer  i^  al- 
ways perfect,  always  ready  for  the  excitement  of  ftimu- 
li,  or  for  the  commands  of  the  will. 

There  is"  (if  wt  may  be  allowed  any  expreffion 
fo  loofe  and  indefinite)  the  will  of  the  fyftem,  and 
the  will  of  the  mind :  it  is  the  will  of  the  fyftem,  that, 
through  the  medium  of  nerves  of  wide  fympathy  and 
confent,  governs  and  leads  in  harmony  all  the  confent- 
ing  fundions  of  the  body,  and  lowers  and  raifes  their 
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powers,  "according  to  the  weaknefs  or  ftrength,  or  full- 
nefs,  or  wants  of  the  body ;  while  the  will  of  the 
mind  commands  thofe  voluntary  motions,  which  it  is 
its  choice  to  perform.  So  natural  feems  that  notion 
•which  has  long  prevailed,  of  an  archaeus,  or  preliding 
fpirit,  which,  like  a  latent  inftinft,  regulates  and  pre- 
feryes  the  fyftem,  prompts  to  what  is  right,  and  creates 
an  averfion  to  what  is  wrong,  and  raifes  or  allays  the 
actions  of  the  vital  organs,  preferving  the  fyftem  in 
health,  and  ftriving  againft  difeafe.  The  voluntary 
mufcles  arc  put  under,  the  command  of  the  will,  while 
the  involuntary  mufcles,  by  which  the  vital  organs: 
move,  are  infulated  and  mechanical,  and  depend  lefs 
on  our  fpiritual  part :  for  life  and  exiftence  depend  lefs 
on  feeling,  or  that  which  is  alUed  to  our  fpiritual  part, 
and  more  on  the  irritable  or  moving  power ;  and  it 
■was  fit  that  this  irritable  power  fhould  be  divided  from 
our  feelings  and  our  will,  which  are  irregular  and  tran- 
fitory,  and  apt  rather  to  derange,  than  to  preferve  the 
fyftem. 

How  this  divifion  is  aceompliftied,  we  do  not  know 
in  any  furer  way;  but  we  fee  that  the  heart,  the  lungs^ 
the  ftomach,  and  the  inteftines,  have  a  proportion  of 
nerves,  fo  much  lower  than  the  mufcles  of  voluntary 
motion,  that  their  very  exiftence  has  been  denied. 
Yet  there  are  nerves  proper  to  the  vital  parts :  the 
phrenic  nerve  goes  to  the  diaphragm  ;  the  par  vagum 
to  the  ftomach  and  bowels ;  the  fymphathetic  nerve 
to  the  heart ;  they  are  fmaller,^  but  they  are  appro- 
priated and  diftinft.  Now  this  queftion  occurs  :  If 
the  irritable  power  be  in  thefe  organs,  if  they  be  en- 
do  wed  with  the  quality  of  feeling  their  own  pecuhar 
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ftimuli,  and  anfwering  to  their  impulfes,  what  need  is 
there  for  nerves  ?    But  they  alfo  have  their  nerves, 
that  they  may  not  want  Ibme  Uving  connedion  with 
that  fyftem  to  which  they  belong  :  that  they  may  flou- 
rifli  in  its  health,  and  languiih  in  its  difeafes ;  that 
they  may  ad  according  to, the  needs,  and  be  fubjed: 
to  the  will  of  the  fy   lie;  that  the  grand  movers  of 
the  mechanical  fyftem  may  be  affedled  in  their  turns 
by  the  fpiritual  part,  and  thus  the  digeftion,  the  cir- 
culation, the  venereal  appetite,  and  every  vital  power, 
are  languid  and  deprelTed,  or  lively  and  perfed,  ac- 
cording to  the  conditions  of  the  whole :  and  how  thefe 
fundlioos  are  moved  by  anger,  or  joy,  or  fear,  needs 
not  be  told.    But  the  vital  functions  alfo  lofe  their 
adion  :    "  The  heart  ads  weakly  after  fevers ;  the 
appetite  is  languid  after  a  debauch ;  the  limbs  are 
weakened  by  labour ;  and  the  whole  fyftem  is  ruin- 
ed by  excefs."    Thefe  organs  have  lefs  dependence  on 
nerves,  and  fo  fufpicions  arife,  that  the  irritable  power, 
the  very  bafts  of  life,  may  alfo  fail :  but  how  Ihould 
it  fail?  If  the  motions  of  our  fyftem  ceafe,  it  muft  be  ci- 
ther from  the  incapacity  of  themufcles,  or  from  the  lofs 
of  exciting  power  in  the  nerves.  The  nerves  are  liable  to 
change,but  themufcle  retains  its  power  tillits  organiza- 
tion be  deftroyed.  When  the  irritable  power  of  amufcl& 
ceafes,  when  the  heart,forinftance,  begins  to  fail,  whence 
can  that  lofs  arife  ?  Its  power  is  not  mechanically  ex- 
haufted,  elfe  from  what  fource  could  it  ever  be  re- 
newed ?  It  is  not  from  any  injury  to  its  nerves  ;  for  the 
heart,  when  cut  out  from  the  body,  may  be  wearied 
put  with  conftant  ftimuli,  till  it  ceafe  to  ad ;  and  it 
will  recover  by  reft,  without  communication  with  the 
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peryes :  but  it  is  perhaps  fuch  a  derangement  as  hap- 
pens in  a  fpring,  which,  being  long  bent,  lofes  of  its 
elaftic  power :  the  arrangement'  of  its  particles  fuffers 
by  ftraining ;  they  are  compofed  by  reft  :  and  if  the 
elaftic  power  be  thus  reftored  in  an  inanimate  fpring, 
much  more  fhould  the  contradile  power  recover  by 
reft  in  the  mufcular  fibres  of  a  living  fyftem. 

The  yis  insita  cannot  be  wearied  nor  exhaufted ; 
fo  the  heart  is  unwearied  in  its  fundion,  or  if  languid 
or  too  violent  in  ics  actions,  that  muft  be  from  the 
power  of  ftimulus  being  lowered  or  increafed,  not 
from  any  change  on  the  inherent  power.  The  volun- 
tary mufcles  alio  are  unwearied ;  and  fo,  after  great 
fatigue,  we  are  fenfible  of  cramps  and  irregular  con- 
tradions,  fhowing  that  they  are  ftill  adive,  but  more 
loofely  governed  by  the  nerves,  and  not  fo  fully  un- 
der the  command  of  the  will.  But  the  nervous 
SYSTEM  is  more  fubjed:  to  wearinefs  and  to  decay  - 
The  fenfes  become  tired ;  the  feelings  of  the  fyftem 
are  exhaufted.  It  is  from  this  faihng  of  the  nervous 
power,  that  violent  exertions  bring  fatigue  and  pain  : 
from  this  alfo  that  we  need  the  refreftiment  of  fleep| 
t)ut  during  lleep,  the  heart,  and  all  the  involuntary 
mufcles,  unwearied  in  their  fundions,  proceed  ftill 
in  the  fame  regular  and  orderly  courfe. 

This  irritabihty,  or  inherent  power,  not  only  keeps  the 
mufcles  ready,  each  for  its  pecuhar  ftimulus,  but  pre- 
ferves  a  balance  over  the  whole  fyftem  of  the  mufcles. 
We  know  that  mufcles  maintain  a  conftant  adion,  in- 
dependent of  the  nerves.  The  mufcles  of  one  fide 
balance  the  oppofite  mufcles :  and  if  the  mufcles  of 

one  fide  be  relaxed  by  pally,  the  adion  of  the  oppo- 
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fite  mufcles  inftantly  appears :  or  if  a  limb  be  lux- 
ated, and  its  mufcles  difplaced,  they  perfevere  in  a 
violent  and  fpafmodic  adion,  till  they  be  reftored 
each  to  its  place.    Have  we  not  reafon  to  believe, 
that  if  mufcles  were  abfolutely  and  entirely  quief- 
cent,  they  could  not  be  fo  inftantaneoufly  called  in- 
to adlion  ;  but  that  by  this  continual  tenfion  or  tone, 
they  more  readily  follow  the  commands  of  the  will : 
that  by  this  lefler  tenfion,  they  are  prepared  for 
.greater  adion,  and  inclined  to  harmonize  ;  for  if  all 
the  mufcles  were  quiefcent,  and  one  fuddenly  moved 
by  the  will,  its  antagonift  would  rife  into  undue  ac- 
tion, and  the  co-operating  or  affifting  mufcles  would 
be  unprepared.    Whereas,  by  this  continual  tenfion 
of  all  the  mufcles,  one  fet  is  oppofed  to  another,  is 
confenting  with  it,  and  is  ready  to  co-operate  with  it, 
or  to  oppofe  it  in  the  due  degree:  the  mind  has 
but  to  incline  the  power  towards  one  fet,  and  imme^ 
diate  and  orderly  ipotions  enfue. 

The  NERVOUS  INFLUENCE,  again,  is  as  a  mere  flimulus 
to  the  voluntary  mufcles,  as  blood  is  to  the  heart,  or 
the  foetus,  or  any  foreign  body,  to  the  womb.  It  lofes 
its  influence  over  the  fy  ftem  fafter  than  the  ordinary  pow- 
ers of  life  do  ;  and  the  irritable  flate  of  the  mufcles  con- 
tinues long  after  the  voluntary  motion,  or  the  power  of 
excitement  from  the  nerves  is  gone  :  for  when  we  die 
flowly,  this  inherent  power  is  exhaufled  in  the  ftrug- 
gles  for  life.  If,  while  in  perfed  health,  we  are  killed 
by  a  fudden  blow,  the  irritable  power  of  the  mufcles 
furvives  the  nervous  fyftem  many  hours  or  days,  and 
the  flefti  trembles,  and  the  abforbents  continue  to 
abforb ;  and  often,  as  after  fuffocation,  we  can,  by 
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operating  upon  this  poor  remains  of  life,  rcftore  the 
circulation,  reanimate  the  nervous  fyftem,  and  recover 
that  life,  which  feemed  to  have  entirely  left  the  body ; 
and  thus,  the  nervous  influence,  which  feemed  to  ani- 
mate the  fyftem,  and  to  be  the  prime  mover  and 
fource  of  life,  owes  its  reftoration  to  that,  which  was 
thought  to  be  but  a  fecondary  power.  It  is  this  re- 
mains of  contra£lile  ppwer,  which  fixes  the  dead  body 
in  whatever  pofture  it  is  placed  :  It  is  this  remains  of 
irritabihty,  vi^hich  prefeyves  frefhnefs  in  the  animal 
which  feemed  dead,  but  which  js  really  dying  ftill : 
For  the  moment  this  lingering  portion  of  life  is  gone, 
the  body  dilTolves,  and  falls  down  ;  and  fo  we  judge  of 
freOinefs,  by  the  rigidity  of  the  flefh,  and  forefee  ap- 
proaching putrefadlion,  by  its  becoming  fofc.  There 
is  no  putrefadlion  in,  creatures  fuddenly  killed,  as,  in. 
the  accidents  which  happen  to  man,  or  in  killing  ani- 
mals by  a  fudden  blow ;  in  thefe  the  body  continues 
frefti  and  fufceptible  of  ftimuli  long  after  death  :  but 
if  this  inherent  power,  this  irritable  nature  of  the  fibre, 
be  exhaufted  before  death,  or  in  the  moment  of  death, 
then  does  the  body  fall  quickly  into  the  cor^dition  of 
dead  matter,  running  through  thofe  changes,  which 
are  the  only  true  marks  of  death.  The  fifh,  which 
is  allowed  to  ftruggle  tiU  it  be  dead ;  the  ox,  over- 
driven before  it  be  brought  to  the  flaughter ;  the. 
animal  killed  by  lightning,  wdiich  fuddenly  explodes 
(if  we  may  be  allowed  the  expreflioti)  all  the  powers 
of  life  ;  in  thefe  the  cqntradtile  power  is  eftedual- 
]y  exhaufted ;  no  mark  of  irritabihty  remains ;  pu- 
l;refaaion  comes  quickly  on  :  and  fo  in  thofe  who 
die  of  the  plague,  of  poifon,  of  fevers,  or  of  any  fud- 
den 
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den  and  violent  difeafe,  which  at  once  extinguifheg 
life  in  the  vulgar  fenfe,  and  robs  the  iyftem  of  that 
remnant  of  hfe,  which  the  phyfiologift  could  produce 
to  view ;  in  all  thefe  cafes,  the  body  becomes  putrid  ^ 
in  a  few  hours.  If  a  body  becomes  putrid  fo  early 
in  warm  chmates,  it  is  not  merely  becaufe  putrefac- 
tion is  favoured  by  heat;  but  it  is  becaufe  heat  exhaufts 
the  vital  power,  and  often  a  part  of  the  body  has  loft 
its  organized  power,  and  is  almoft  putrid  before 
the  whole  be  dead.  We  find,  that  we  are  wrong 
in  this,  that  when  a  body  has  loft  all  feeling  and  mo- 
tion, we  pronounce  it  dead ;  the  nerves  indeed  have 
ceafed  to  do  their  office ;  all  feehng  and  confciouf- 
nefs  is  gone  ;  but  the  mere  animal  power  furvives  the 
nerves,  and  through  it  the  whole  fyftem  may  be  re- 
called into  perfedt  life. 

The  powers  and  privileges  of  the  nervous  fyftem, 
muft  not  be  ranked  too  high,  nor  valued  too  low  :  the 
perfed  animal  feels  and  moves  by  the  nervous  power  ; 
but  furely  its  mufcles  are  adluated  by  a  law  of  their 
own  nature  :  The  heart  of  the  chick  begins  to  move, 
before  we  dare  prefume,  that  there  is  any  organ  for 
diftributing  this  nervous  power.    The  pundum  feir-  ^U^JZ- 
cas,  is  the  heart  of  the  chick  ;  it  is  feen  beating  while 
the  body  of  the  chick  is  but  a  rude,  unformed,  and 
gelatinous  mafs ;  daily  this  adlive  centre  encreafes  in 
ftrength  and  power  ;  and  it  has  a  delicate  feeling  of 
flimuli,  and  it  quickly  readls,  fo  as  "  to  fly  out  into  an- 
gry and  perturbed  motions,'*  by  the  application  of  a 
ftimulus.    It  is  excited  by  encreafed  heat,  and  lan- 
guifties  when  cold,  till  at  laft  it  dies ;  then  it  ceafes  to 
act,  but  ftill  heat  reftores  it  to  life  :  And  is  not  the 
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proof  ftronger  in  the  grown  animal,  when  we  cut  out 
the  heart,  which  anfwers  to  ftimuH  for  fome  time  ;  at 
laft,  feems  to  have  its  power  exhauiled ;  it  lies  dead  for 
fotne  time,  till  it  again  recovers  its  power?  If  this  power 
proceeded  from  the  nerves,  how  could  it  be  renewed  ? 
but  if  it  refide  in  the  mufcle-only,  it  may  have  been 
wearied,  and  may  revive  ;  its  organization  may  have 
been  deranged,  and  may  be  reftored  by  reft  from 
ftimuli ;  and  its  parts  may  be  compofed  again,  refum- 
ing  their  relative  fituation,  and  their  adive  arrange- 
ment and  form;  or  though  it  may  be  infenfible  to  a  fli- 
mulus  long  applied,  it  may  be  ftill  aUve,  even  to  a  lower 
ftimulus  of  another  kind ;  or  it  may  awake  again  to 
the  feehng  of  that  ftimulus,  which,  by  being  too  long 
applied,  had  loft  its  power. 

Sehlibility  depends  upon  the  nerves  ;  motion  on 
the  niufcles  :  both  are  equally  admirable  and  infcruti- 
ble  ;  the  one  conducing  to  all  the  enjoyments,  and  all 
the  fufFerings  of  hfe,  and  to  the  inlelledual  faculties  of 
man  ;  the  other  being  the  chief  fupport  of  animal  life, 
and  the  fource  of  all  the  bodily  powers^. 

As  for  the  mechanical  powers,  by  which  the  con- 
tractions of  the  mufcular  fibre  is  forwarded  or  retard- 
ed, they  are  not  what  they  have  been  believed ;  for 
we  find  few  eircumftances  in  the  origin,  infertion,  or 
forms  of  mufcles,  to  favour  their  power,  but  many  by 
which  their  power  is  abridged.  There  are  certain 
points,  where  the  length  of  lever  gives  an  encreafe  of 
power.  The  maftoid  procefs,  and  the  occiput,  are  as 
levers  for  the  head ;  thfe  fpines  of  the  vertebrae,  for 
the  back  ;  the  olecranon,  for  the  arm ;  and  the  pifi- 
form  bone,  for  the  hand..  The  pelvis,  and  the  jutting 
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trochanters,  are  levers  .for  the  thigh  ;  the  patella,  is 
a  lever  for  the  leg ;  the  heel  bone,  is  a  lever  for  the 
whole  foot ;  and  the  arch  of  the  foot,  is  as  a  lever  for 
the  toes.  Thefe  are  not  the  whole,  but  they  are 
perhaps  the  chief  levers  in  the  human  body.  In  all 
the  other  implantations,  the  mufcle  is  fixed,  not  be- 
hind the  joint,  but  betwixt  the  joint  and  the  weight 
that  is  to  be  moved.  There  is  a  greater  lofs  of  power, 
when  inferted  near  to  the  joint ;  there  is  lefs  lofs  of 
power,  when  the  tendon  is  inferted  far  from  the  joint ; 
and  though  we  call  fuch  infertion  a  longer  or  (horter 
lever,  there  is  always  fome  lofs  of  power,  and  the  true 
levers  in  the  body  are  very  few ;  far  from  providing 
mechanical  forms  to  encreafe  the  power,  naturie  has 
provided  fuch  ^  quantity  of  contradlile  power,  as  to 
compenfate  for  any  lofs  of  eflfed: :  So,  in  place  of  in- 
creaiing  the  effed  of  mufcles  by  levers,  pulleys,  and 
hinges,  there  is  in  almoft  every  mufcle  a.  great  abate- 
ment of  its  force,  by  the  form  of  the  bones  which 
it  is  deflined  to  move ;  for  mufcles  lofe  of  their  ef- 
fed,  by  their  being  implanted,  not  behind  the  joint, 
but  betwixt  the  joint  and  the  body  to  be  moved ; 
by  the  infertion  of  almoft  all  mufcles  being  very  ob- 
lique, with  refped  to  the  motions  which  they  are  to 
perform,  fo  that  half  their  force  is  loft,  upon  the 
immoveable  end  of  the  bone.  Much  force  is  loft,  by 
a  mufcle  palling  over  many  joints  :  one  fet  of  fibres  in 
a  mufcle  hinders  the  a6lion  of  adjoining  fibres,  and 
every  degree  of  contradion  takes  from  that  mufcle 
an  equal  proportion  of  its  power.  Thus,  every  where 
in  the  human  body,  is  power  facrificed  to  the  form 
and  fitnefs  of  the  part ;  that  the  joints  may  be  fmal- 
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ler  than  the  limbs ;  that  the  limbs  may  be  proportion- 
ed to  the  body :  and  beauty  and  conveniency  is 
gained  by  the  facrifice  of  that  power,  which  is  not 
needed  in  the  fyftem,  fince  the  wifdom  and  goodnefs 
of  the  Creator  has  appointed  a  degree  of  force  in  the 
mufcles,  more  than  proportioned  to  all  this  lofs  of  the 
mechanical  power.    Thofe  who  will  admire  the  ways 
of  Providence,  fhould  know  how  to  admire  !  Nature 
is  not  feeking  to  compenfate  for  want  of  power,  by 
the  advantages  of  pulleys,  and  levers,  and  mechani- 
cal helps ;  nor  is  it  in  the  forms  of  the  parts,  that 
the  Infinite  Wifdom  is  to  be  found :  for  among  other 
gifts,  fuch  a  portion  of  this  fpirit  is  given  to  man, 
that  he  has  ufed  the  pulleys,  and  levers,  accelerations  of 
motion,  and  all  the  mechanical  powers  that  refult 
from  it ;  he  has  invented  valves  of  infinite  variety, 
each  perfeft  and  true,  to  its  particular  ofSce ;  he  has 
anticipated  all  that  he  has  found,  in  the  mechanifni 
of  the  human  body ;  but  the  living  power  which 
compenfates  for  the  want  of  levers,  which  allows  every 
where  power  to  be  facrificed  to  the*  beauty  of  form, 
which  has  fl:rength  in  convulfive  and  violent  anions, 
to  break  the  very  bones ;  this  is  the  adl  of  Infinite 
Wifdom,  on  which  our  admiration  fhould  chiefly 
dwell. 

It  is  but  the  very  elements,  of  fo  deep  a  fubjea:, 
that  can  be  dehvered  here.  I  mull  proceed  to  explain 
thofe  provifions  for  eafy  motion,  which  may  be  con- 
fidered,  as  belonging  to  the  mufcles  and  bones,  and 
as  preparing  us  for  a  knowledge  of  the  joints. 

CHAF.- 
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OF  THE  TENDONS,  LIGAMENTS,  BURS^,  AND  ALL  THE 
PARTS  WHICH  BELONG  TO  THE  BONES  OR  MUSCLES,  OR. 
WHICH  ENTER  INTO  THE  CONSTITUTION  OF  A  JOINT. 

X'he  bones  and  niufcles  themfelves  are  bat  the  fmall- 
eft  part  of  that  beautiful  mechanifm  by  which  the  mo- 
tions of  the  human  body  are  performed  ;  for  the  parts 
by  which  the  bones  are  joined  to  each  other,  or  the 
mufcles  fixed  into  the  bones,  are  fo  changed,  and  va- 
ried in  their  forms,  according  to  the  ufes  of  each  part, 
as  to  give  a  natural  and  eafy  lliape  to  the  hmbs,  fecu- 
rity  and  firmnefs  to  their  motions,  and  lubricity  and 
fmoothnefs  to  the  joints  by  which  thefe  motions  are  per- 
formed; and  this  apparatus  deferves  our  attention,  not 
merely  that  we  may  know  the  forms  of  thefe  joinings, 
but  that  we  may  learn  fomething  of  the  nature  and 
ufes  of  each  part,  and  the  various  degrees  of  fenfibili- 
ty  with  which  each  is  endowed  ;  for,  from  this  kind  of 
ftudy  conclufions  will  arife,  which  may  lead  us  to  the 
knowledge  of  their  difeafes,  fuggefting  the  means  of 
their  prevention  and  cure. 

There  is  a  difference  in  the  parts  of  the  human  bo- 
dy, according  to  the  feveral  ufes  for  which  they  are  de- 
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figned ;  fome  are  vafcular  and  foft,  others  bony  and 
hard  ;  fome  fenfible,  and  very  prone  to  inflammation 
and  difeafe,  others  callous  and  infenfible,  having  little 
adion  in  their  natural  flate,  and  httle  pronenefs  to  dif- 
eafe. The  greater  part  of  the  human  body  is  merely 
inanimate  matter,  united  into  a  moving  and  perfed 
whole,  by  the  fyftem  of  the  nerves  which  abound  in 
each  creature,  according  to  its  wants,  and  are  diftri- 
buted  in  each  fyftem  according  to  the  ufes  and  fundions 
of  every  part.  In  fome  places  Xhere  is  fuch  a  conflux 
of  nerves,  as  form  the  moft  dehcate  and  perfeft  fenfe, 
endowing  that  part  with  the  fuUeft  life ;  while  others 
are  left  without  nerves,  almoft  inanimate  and  dead,  left 
feeling,  where  it  ought  not  to  be,  Ihould  derange  the 
whole  fyftem. 

The  living  parts  of  the  fyftem  are  the  mufcles  and 
nerves;  the  mufcles  to  move  the  body,  and  perform 
its  offices,  each  mufcle  anfvvering  to  its  particular  fti- 
muh,  and  moft  of  them  obeying  the  commands  of  the 
will ;  the  nerves  to  feel,  to  fufl^r,  and  to  enjoy,  to  if- 
fue  the  commands  of  the  will,  and  to  move  the  muf- 
cles to  aftion:  but  ftill  the  mufcles  have  their  own  pc- 
cuhar  kind  of  life,  fuperiof  to  the  -nerves,  and  inde- 
pendent of  them,  always  adting,  always  capable  of 
greater  adion,  always  ready  to  receive  the  impulfe  of 
the  nerves.  It  is  a  power  which  furvives  that  of  the 
nerves,  ading  even  when  fevered  from  the  general  fyftem; 
and  aaing  often  on  the  hving  body,  without  the  impulfe 
of  the  nerves,  and  fometimes  in  oppofition  to  the  will. 
The  dead  matter  of  the  fyftem  joins  thefe  living  parts, 
and  performs  for  them  every  fubfervient  office,  forms 

coverings  for  the  brain,  coats  for  the  nerves,  flieaths  for 
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the  mufcles,  and  tendons,  ligaments,  and  burf:e,  and  all 
the  apparatus  for  the  joints ;  unites  them  into  one  whole 
by  a  continued  tifllie  of  cellular  fubftance,  which, 
from  part  to  part  through  all  its  various  forms,  has  no 
interruption,  and  fuffers  no  change,  but  ftill  preferves 
its  own  inanimate  nature,  while  it  joins  the  living  parts 
to  each  other.  The  tendons,  ligaments,  periofteum, 
and  buifae,  are  all  coitipofed  of  this  cellular  fubftance, 
which,  by  its  elafticity,  binds  and  connedls  the  parts, 
and,  by  its  dead  and  infenfrble  nature,  is  lefs  expofed  to 
difeafe,  and  is  a  fitter  mfedium  of  conneflion  for  the 
living  fyftem. 

OF  THE  "FORMS  OF  THE  CELLULAR  SUBSTANCE. 

1 

tJNDER  various  modifications  and  fliapes,  this  dead 
niatter  performs  moft  important  offices  among  the  liv- 
ing parts  :  I .  It  forms  cells  over  all  the  body,  which 
allow  the  parts  to  glide  and  move  eafily,  which  con- 
tain the  fluid  that  makes  all  the  motion  of  parts  more 
eafy  and  free,  which  ft  ore  up  fat  to  fill  the  interftices, 
to  fupport  the  parts  in  their  action,  to  give  a  plurap- 
nefs  to  all  the  body,  and  to  be  reabforbed  for  the  needs 
and  ufes  of  the  fyftem.  This  cellular  fubftance  is  pe- 
culiarly ufeful  to  the  mufcles,  dives  in  among  them, 
keeps  their  fibres  at  fuch  due  diftance,  that  each 
may  have  its  adlion,  fupports  and  lubricates  them  ; 
fo  that  perhaps  the  difference  of  ftrength,  in  health 
and  difeafe,  depends,  at  leaft,  in  fome  degree,  upon 
this  fupport.  The  thinner  halitus  makes  the  play  of 
the  fibres  eafy  and  free ;  and  the  fat  not  only  fup- 
ports the  fibres  in  their  adlion,  but  lubricates  them 
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fo,  that  a  want  of  it  is  painful,  while  a  fuperabundance 
of  it  incumbers  the  body.  And  Haller  feems  to  have 
believed,  that  a  difeafed  increafe  of  it  might  not  only 
opprefs,  but  almoft  annihilate'  the  mufcular  fibre. 

2.  But  it  is  ftill  further  eflential  to  a  mufcle,  that 
while  it  moves,  it  fhould  neither  be  hurt  itfelf,  nor  harm 
the  furrounding  parts.    Therefore,  where  one  mufcle 
moves  over  another  mufcle,  foft  flefh  upon  foft  flefli  like 
itfelf,  there  can  be  no  hurtful  fridlion,  and  the  cellular 
fubftance  is  loofe  and  natural,  preferving  its  common 
form.  But  where  tendons  rub  upon  tendons,  or  bones 
upon  bones,  or  where  tendons  rub  upon  mufcles,  or 
upon  each  other,  fome  defence  is  needed,  and  the  cel- 
lular fubftance  alTumes  a  new  form :  The  cells  are  run 
together  into  one  large  cell,  with  thicker  coats,  and  a 
more  copious  exudation,  fo  that,  being  more  hberally 
bedewed  with  a  gelatinous  mucus,  it  prevents  the  bad 
effeds  of  fridion,  and  is  called  a  bursa  mucosa,  or  mu- 
cous bag.    Thefe  mucous  bags  are  placed  under  rub- 
bing tendons,  and  chiefly  about  the  greater  joints ; 
fome  are  large,  and  others  fmall ;  their  glairy  liquor  is 
the  fame  with  that  which  bedews  the  cellular  fub- 
ftance, or  the  cavities  of  the  joints ;  and  the  provifion 
of  nature  is  fo  perfedl,  that  the  occafions  which  re- 
quire burfae  feem  to  form  them  by  fri6lion,  out  of  the 
common  cellular  fubftance. 

^3.  It  is  often  ufeful  that  an  individual  mufcle  fhould 
be  enclofed  in  a  tendinous  ftieath,  to  give  it  ftrength 
and  firmnefs,  and  to  preferve  it  in  its  fliape.  All 
mufcles,  or  almoft  all  mufcles,  form  for  themfelves  in- 
dividual Iheaths,  fuch  as  are  feen  enciofmg  the  fupra- 
fpinatus  and  infra-fpinatus  of  the  fcapula,  the  biceps 
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humeri,  and  mofl:  of  the  mufcles  of  the  leg  and  thigh  ; 
but  it  is  cfpecially  necelTary  that  the  whole  mufcles  of 
the  Umb  fhould  be  enclofed  in  fome  ftronger  mem- 
brane than  the  common  Ikin,  both  to  give  form  to  the 
limb,  and  ftrength  to  its  mufcles,  and  to  keep  the  indi- 
vidual mufcles  in  their  proper  places,  which  otherwife 
might  be  luxated  and  difplaced.    And  lo  the  trunk  of 
the  body,  the  arm,  the  thigh,  the  leg,  are  bound  each 
with  a  ftrong,  fmooth,  and  ghftening  fheath,  formed 
out  of  the  cellular  fubftance,  condenfed  and  thickened 
by  continual  prefTure.    And  this  alfo  is  thicker  and 
ftronger,  according  to  the  need  that  there  may  be  for 
fuch  a  help  ;  for  it  is  weaker  over  the  flat  mufcles  of 
the  back,  or  of  the  abdomen,  ftronger  on  the  arm, 
ftronger  ftill  over  the  ftrong  mufcles  of  the  -  thigh.  It 
is  hardly  to  be  diftinguiftie4  in  the  child ;  grows  thick- 
er and  ftronger  as  we  advance  in  years  and  in  ftrength, 
and  in  the  arms  of  workmen  it  grows  particularly  thick 
and  ftrong,  encreafing  in  the  back,  ftioulder,  or  limbs, 
according  to  the  particular  kind  of  labour.    Thefe  are 
the  membranes  which,  by  enclofing  the  mufcles  like 
ftieaths,  are  called  the  vagina,  or  fascia  of  the  arm, 
the  leg,  the  thigh,  &-c. 

4.  Tendons  or  ropes  were  needed,  for  the  mufcles 
could  not  be  implanted  thick  and  flefhy  into  each 
bone,  without  a  deformity  of  the  limbs,  and  efpecial- 
ly  of  the  joints  ,  which  would  have  been  not  unlliapely 
only,  but  which  muft  have  abridged  them  of  their  mo- 
tions and  ufes.  Where  a  mufcle  is  not  implanted  di- 
redly  into  a  bone,  tendons  are  feldom  required  ;  and 
fo  there  are  no  tendons  in  the  heart,  the  tongue,  the 
oefophagus,  the  ftomach,  inteftines,  or  bladder.  But 
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where  tendons  p^fs  over  bones,  or  traverfe  the  joints, 
their  force  is  concentrated  into  narrower  bounds ;  and 
long  tendons  are  fixed  to  the  ends  of  the  mufcles,  to 
pull  the  bones :  Thefe  tendons,  were  once  believed 
to  be  but  the  colledled  fibres  of  mufcles,  gathered  in- 
to a  more  condenfed  form;  by  which  condenfation, 
their  properties  of  feeling  and  motion  were  loft,  while 
they  became  hard,  white,  and  gliftening ;  and  it  was 
believed,  that  parts  which  were  flefliy  in  the  child,  be- 
came tendinous  in  the  adult.    But  ^ve  know  by  the 
microfcope,  that  the  tendon  is  not  truely  continued 
from  the  flefli  \  that  the  fibres  of  the  tendon,  and  of 
the  flefh,  are  not  in  the  fame  line,  the  fibres  of  all 
penniform  mufcles  running  into  their  tendon,  in  a 
diredlion  more   or  lefs  obhque  j,  and  good  anato- 
mifts  have  been  able  to  feparate  the  tendon  from  the 
flelh,  without  any  violence,  and  with  the  blunteft 
knives.    Mufcles  are  irritable,  an^  have  nerves ;  ten- 
dons are  quite  dead,  have  no  vifible  nerves,  have  nei- 
ther feeling  nor  motion,  nor  any  endowment  by  which 
we  ftiould  beUeve  them  to  be  allied  to  the  living  parts 
of  the  fyftem ;  and  many  tendons,  as  the  expanfion 
of  the  palmaris,  may  be  unravelled  into  mere  cellular 
fubftance. 

5.  The  PERIOSTEUM  is  merely  a  condenfation  of  the 
common  cellular  fubftance,  formed  in  fucceflive  layers: 
and  the  tendons  are  of  the  fubftance  of  the  periofteum  ; 
they  mix  with  the  periofteum,  and  are  implanted  in- 
to it.  In  diffeaing  a  child,  we  tear  up  the  periof- 
tseum  along  with  tendons,  and  without  hurting  the 
bones ;  but  in  procefs  of  time,  the  periofteum,  and 
confequently  the  tendons,  are  infeparably  fixed  to  the 

bones. 


LIGAMENTS,  BURS^,  Scc. 


:bones.  The  periofteutn  tendons,  fafcise,  and  burfae 
mucofae,  are  all  of  one  fubftance,  and  of  onQ  common 
nature  ;  they  are  various  modifications  of  that  dead 
matter,  which  having  but  httle  vafcularity,  and  no 
feeling,  and  hardly  any  difpofition  to  difeafe,  is  thQ 
fitteft  for  its  office,  and  bears  the  rougheft  ufage  in 
our  experiments,  and  the  moft  violent  fliocks  in  the 
motions  of  the  body,  without  any  figns  of  feeling,  and 
without  falling  into  difeafe. 

6.  Thefe  tendons  muft  be  bound  firmly  down,  for  if 
they  were  to  rife  from  the  bones,  during  the  adions 
of  the  mufcles  to  which  they  belong,  the  effecl  of 
contraction  would  be  loft,  and  they  would  diforder 
the  joint,  ftarting  out  in  a  ftreight  line  from  bone 
to  bone,  like  a  bow-ftring  Over  the  arch  of  a  bow. 
The  fame  inanimate  fubftance  ftill  performs  this  office 
alfo  ;  for  the  tendons  of  one  mufcle  often  fplit  to  form 
a  flieath  or  ring  for  the  next,  or  their  tendons  after  ta- 
king hold  of  the  bone,  fpread  their  expanfion  out  oyer 
all  the  bone,  fo  as  to  form  an  entire  ffieath  for  the 
finger  and  toe  ;  or  there  is  a  wide  groove  in  the  bone 
which  receives  the  tendons,  and  it  is  lined  with  a  car- 
tilage, and  with  a  lubricated  membrane ;  the  mem- 
brane comes  off"  froiti  the  lips  of  the  groove,  or  from 
corners  or  edges  of  the  bone,  paflfes  over  the  tendons, 
fo  as  to  form  a  bridge,  or  often  it  forms  a  longer  fheath, 
as  in  the  fingers,  or  where  the  peronaji  mufcles  pafs 
behind  the  ancle,  and  thus  the  vagina  or  sheaths  of  the 
TENDONS  are  conneded  with  the  tendons,  periofteum, 
and  other  modifications  of  the  common  cellular  mem- 
brane. 

7,  The  periofteum  which  has  run  along  one  bone, 
leaves  it  at  the  head,  and  forming  a  bag  for  the  joint, 
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goes  onwards  to  the  next  bone.  Thus,  the  perioileuni 
of  all  the  bones  is  one  continued  membrane,  paffing 
irom  point  to  point ;  each  bone  h  tied  to  the  next 
by  its  own  periofteum,  and  this  membrane  betwixt 
the  end  of  one  bone,  and  the  beginning  of.  the  next, 
is  fo  thickened  into  a  ftrong  and  hard  bag,  as  to  form 
the  capfule  of  the  joijit ;  and  the  periofteum  is  alhftec^ 
in  performing  this  office,  by  the  tendons,  fafciae,  burfae, 
and  all  that  confufion  of  cellular  fubftance  which 
furrounds  the  joint.  The  capsule  of  the  joint  is  then 
a  firm  and  thick  bag,  which,  hke  a  ligament,  binds 
the  bones  together,  keeps  their  heads  and  procefTes 
in  their  right  places,  contains  that  glairy  liquor, 
with  which  the  heads  of  moving  bones  are  bedewed, 
and  prevents  the  adjacent  parts  falling  inwards,  or  be- 
ing catched  betwixt  the  bones,  in  the  bendings  of  the 
joints.  Xhe  capfule  of  every  joint .  proceeds  from  the 
perioftaeum,  and  is  ftrengthened  by  the  tendons ;  it 
is  formed  like  thefe  parts,  out  of  the  cellular  mem- 
trane ;  and  when  a  bone  is  broken,  or  its  perioftaeum 
deftroyed  by  any  accident  or  difeafe,  when  a  tendon 
fnaps  acrois,  when  a  joint  is  luxated,  and  the  cap- 
fule torn,  the  injury  is  foon  repaired  by  a  thicken- 
ing of  the  cellular  fubftance  round  the  breach ;  and 
wherever  a  bone  being  luxated,  is  left  unreduced,  a 
new  focket^,  .new  perioftseum,  new  ligaments,  and  new 
burfae,  are  formed  out  of  the  commpn  cellular  fub- 
ftance ;  and  though  the  tendons  may  have  been  torn 
away  from  the  head  of  the  bone,  they  are  fixed  again, 
taking  a  new  hold  upon  the  bone. 

8.  There  are  other  ligaments  of  a  joint  which  pre- 
vent its  luxation,  guarding  it  at  its  fides,  or  round  all 
'  ■     ■  ■   ■  its 
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)ts  circle,  according  to  its  degree  of  motion  •  and  thofe 
ligaments  are  of  the  fame'  nature  with  the!  firft,  or 
burfal  ligaments  arife  like  them,  from  the  perioftaeiim 
chiefly,  of  indeed  are  truely  but  a  thickning  of  the 
burfal  ligament  at  certain  points. 

The  unniverfal  connexion  of  thefe  parts  is  now 
fufficiently  explained,  fince  we  have  followed  the  fe- 
veral  forms  of  cellular  fubftance  :  ift.  Clothing  the 
bones  with  a  thick  membrane,  which,  though  infen- 
iible,  and  almoft  inanimate  in  its  own  nature,  con- 
veys blood  veffels,-  the  means  of  life,  to  the  bones,  and 
is  named  perioftaium  :  2diy,  The  fame  perioftaeum, 
thickened  and  ftrengthened  by  the  adhefion  of  fur- 
rounding  parts,  fo  as  to  form  the  capfules  for  the 
joints  :  3dly,  The  tendon  alfo  continued  from  the  peri- 
ofteum,  and  not  growing  from  the  mufcle,  but  merely 
joined  to  it:  4thly,  We  fee  that  fmaller  tendon,  expand- 
ed into  a  thinner  tendinous  Hieet,  as  in  the  brawn  of  the 
leg  where  the  ham-ftrings  fwhofe  expanfion  ftrength- 
ens  the  knee-joint),  go  down  over  the  mufcles  of  the 
leg ;  5thly,  We  fee  the  perpendicular  partitions  of 
this  fafcia  going  down  among  the  mufcles,  and  dividing 
them  from  each  other;  and  the  cellular  fubftance  which 
lies  under  the  fafcia,  and  immediately  furrounds  the 
mufcle,  cannot  be  diftinguilhed  from  the  inner  furface 
of  the  fafcia  itfelf:  6thly,  And  as  for  the  burfas,  we 
fee  that  they  are  formed  wherever  a  tendon  rubs  over 
a  bone.  .The  upper  furface  of  the  burfa,  is  formed 
by  the  tendon  which  rubs  over  the  bone ;  the  lower 
furface  of  the  fame  burfa,  is  formed  by  the  periofteum 
of  the  bone  which  it  defends ;  the  fides  are  formed 
by  the  common  cellular  fubftance.   Its  cavity  appears 
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to  be  merely  an  enlarged  cell  ;  and  the  burfe  miv- 
cofcE,  and  capfular  ligaments,  are  plainly  of  one  and 
the  fame  nature ;  their  liquors  are  the  fame,  they  of- 
ten open  into  one  another  naturally,  or  if  not  natural- 
ly, at  leaft  it  is  no  difeafe,  lince  no  bad  effeds  en- 
fue. 

I  muft  now  explain  more  fully  the  conftitution  and 
nature  of  all  the  lefs  feeling  parts :  For  what  I  have 
faid  might  be  thought  to  imply  abfolute  infenfibihty 
and  total  exemption  from  difeafe  or  pain ;  whereas, 
the  fenfibility  of  tendons,  ligaments,  burfas,  and  joints, 
ftands  on  the  fame  footing  with  the  feeling  of  bones  : 
They  are  infenfible  in  health  ;  not  eafily  injured  ;  en- 
tering flowly  into  difeafe  ;  but  their  difeafes  are  equal- 
ly dreadful  from  their  duration  and  from  their  pain  : 
for  by  inflammation,  their  organization  is  deranged, 
their  healthy  confiftence  deftroyed,  and  their  fenfibility 
excited  in  a  dreadful  degree. 

The  tendons  of  animals  have  been  cut  or  pierced 
with  embowelling  needles ;  they  have  been  pinched 
with  nippers,  and  torn  and  cauterifed;  they  have  been 
burnt  with  a  lighted  ftick,  while  the  creatures  neither 
ftruggled  nor  fhrunk  from  the  irritation,  nor  ever 
gave  the  fmalleft  fign  of  pain.  OU  of  vitriol  has 
b«en  poured  upon  each  of  the  parts  belonging  to  a 
joint,  and  a  piece  of  cauftic  has  been  dropped  into  its 
cavity,  but  ftill  no  pain  enfued  ;  nay,  fome  have  been 
fo  bold,  may  I  not  fay  fo  vicious,  as  to  repeat  thefe 
experiments  upon  the  human  body,  pinching,  prick- 
ing, and  burning  the  tendons  of  the  leg,  and  piercing- 
them  with  knives,  in  a  poor  man,  whofe  condition 
did  not  exempt  him  from  this  hard  treatment ;  who 
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was  ignorant  of  this  injuftice  that  was  done  to  him, 
while  his  cure  was  protracted,  and  he  was  made  a 
fpedtacle  for  a  whole  city.  Without  fuch  cruel  and 
inhuman  practices,  we  do  not  want  opportunities  of 
knowing,  that,  in  the  human  body  alfo,  the  tendons 
and  burfae  have  no  acute  feeling.  When  we  cut  open 
a  fafcia  or  tendinous  membrane,  there  is  httle  pain  : 
when  .(as  in  amputation)  we  cut  the  ragged  tendons 
even  and  neat,  there  is  no  pain  :  when  we  fnip  with  our 
fciffars  the  ragged  tendons  of  a  bruifed  finger  to  cut 
it  off,  the  patient  does  not  feel :  when  we  fee  tendons 
of  fuppurating  fingers  lying  flat  in  their  Iheaths,  we 
draw  them  out  with  our  forceps,  or  touch  them  with 
probes,  without  exciting  pain.  In  the  old  practice  of 
fewing  tendons,  there  was  fome  danger,  but  no  imme- 
diate pain  :  whejfwe  cut  down  into  the  cavity  of  a 
joint.  Hill  the  pain  is  but  flight.  In  a  luxation,  there 
is  comparatively  little  pain.  There  is  no  pain  when-, 
the  ligament  of  the  patella  is  broken  away  from  the 
tibia,  nor  when  the  great  Achiihs  tendon  is  torn. 
There  is  but  little  pain  in  the  moments  of  thofe  ac- 
cidents which  appear  flight  in  the  time,  but  which 
turn  out  to  be  the  moft  dreadful  fprains.  Yet,  after 
rupture  of  the  patella,  the  knee  inflames  and  fwells  : 
after  rupture  of  the  Achillis  tendon,  there  is  fweUing 
and  inflammation,  with  fuch  adhefion  of  the  parts  as 
makes  the  patient  lame  :  after  the  flightefl;  fprain,  fuch 
inflammation  fometimes  comes  on  as  deftroys  the 
joint.  There  is  but  little  pain  when  we  firft  make 
an  opening  into  any  joint  yet  it  often  brings  on- 
fuch  pain  and  fever,  that  the  patient  dies.  In  fliort, 
every  thing  confpires  to  prove,  that  though  in  wounds' 
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of  the  lefs  feeling  parts,  there  is  indeed  future  danger, 
there  is  no  immediate  pain.    Still  there  are  many  acci- 
dents which  prove  to  us,  that  even  in  health,  the  joints 
are  not  entirely  exempted  from  pain  :  a  fmart  ftrokc 
on  the  knuckles,  or  a  blow  on  the  elbow,  or  a  fall  up- 
on the  knee,  are  not  perhaps  the  pureft  inftances  of 
feeling  in  joints ;  for  fuch  blow  may  have  hurt  fome 
external  nerve  ;  but  when  a  fmall  moveable  cartilage 
forms  within  the  joint  of  the  knee,  though  it  be  fmall 
and  very  fmooth,  and  lodged  fairly  within  the  cavity 
of  the  joint,  it  often  gets  betwixt  the  bones,  caufmg 
inftan't  lamenefs  i  the  moment  it  caufes  this  lame- 
riefs',     brings  dreadful  pains  :  the  pain,  the  lamenefs, 
and  all  the  feeling  of  inconveniency  fubfide  the  in- 
ftant  that  this  cartilage  is  moved  away  from  betwixt 
the  bones ;  and  the  joint  continues  eafy  till  this  mov- 
ing cartilage  chances  again  to  fall  in  betwixt  the  heads 
of  the  bones.    Even  the  pain  from  a  blow  upon  the 
knee,  for  example,  is  plainly  within"  the  joint,  and  is 
caufed  by  the  force  with  which  the  patella  is  flruck 
down  againft  the  ends  of  the  bones,  what  indeed  is  a 
fprain,buta  general  violence  and  twilling  of  all  tht  parts 
which  compofe  the  joint  ?  Thefe  parts  are  of  one  com- 
mon nature,  and  may  be  arranged  and  enumerated  thus : 
7%  joint  is  compofed,  of  the  heads  of  the  bones  fwelling 
out  into  a  broader  articulating  furface,  and  of  a  thin 
plate  of  cartilage,  which  covers  and  defends  the  head  of 
each  bone  ;  fometimes  of  fmall  and  moveable  cartilages 
which  roll  upon  the  bones,  and  follow  all  the  motions 
of  the  joint,  and,  like  fridion  wheels  in  machines  of 
human  invention,  abate  the  bad  effects  of  motion. 
There  are  mucous  glands,  or  rather  mucous  bags, 
which  convey  a  lubricating  fluid  :  and  there  is  a  bur- 
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fill  ligament  which  forms  the  purfe  of  the  joint,  bind;? 
the  bones  together,  contains  the  fynovia,  and  prevents 
the  furrounding  parts  from  being  catched  in  the  joint ; 
There  are  lelTer  Hgaments  on  the  outfide  of  this,  go- 
ing along  the  fides  of  the  joint,  and  palling  from 
point  to  point :  There  are  great  tendons  moving  over 
the  joint,  and  burfae,  or  mucous  bags,  which  accom- 
pany thefe  tendons,  and  prevent  the  violence  which 
their  continual  rubbing  might  do  to  the  bones.  All 
thefe  parts  are  of  one  conftitution  and  nature ;  we 
cannot  fay  that  they  are  infenfible,  for  their  feeling 
is  only  deferred ;  it  is  flow,  but  not  the  lefs  fevere. 
The  eye  feels  the  inftant  that  a  mote  falls  upon  it ; 
but  the  Ikin  does  not  feel  a  blifter  till  it  has  been  fome 
hours  applied ;  the  ligaments  and  joints  feel  ftill  lefs 
in  the  inftant  that  any  injury  is  done  :  but  as  the  in- 
flammation of  the  blifter  excites  the  feehng,  and  de- 
ftroys  the  fabric  of  the  flcin,  producing  pain  and  de- 
rangement of  its  parts,  the  inflanimation  of  joints,  and 
of  all  the  parts  belonging  to  them,  breaks  up  the  orga- 
nization of  the  part,  evolves  the  feeling,  and  then  in 
them  alfo  comes  difeafe  hnd  violent  pain.  They  are  flow 
in  entering  into  adion,  but,  once  excited,  they  continue 
to  adl  with  a  perfeverence  quite  unknown  in  any  o- 
ther  part  of  the  fyftem.  Their  mode  of  adlion,  what-* 
ever  it  may  be  at  the  time,  is  not  eafily  changed  :  if 
at  reft,  they  are  not  eafily  moved  to  adion,  and  their 
excefl[ive  adion  once  begun,  is  not  eafily  allayed. 
The  difeafes  are  infinite  to  which  thefe  parts  are  fub- 
jed.  They  are  fubjed  to  dropfical  effufions ;  they 
are  fubjed  to  gelatinous  concretions ;  they  are  fubjed 
io  flight  inflammation,  to  fuppuration,  to  erofions  of 
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their  cartilages,  and  to  exfoliation  of  their  bones, 
correfponding  with  the  dropfies,  fuppurations,  and 
mortifications  of  the  fofter  and  more  feehng  parts. 
Rheumatifm  is  an  inflammation  round  the  joints,  with 
a  llighter  efFufion,  which  is  foon  abforbed  :  Chronic 
rheumatifm  is  a  tedious  and  flow  inflammation,  with 
gelatinous  effufions  round  the  tendons,  and  permanent 
fwelling  and  lamenefs  of  the  joints.  Gout,  in  a  joint, 
is  a  high  inflammation,  with  a  fecretion  of  earthy 
matter  into  its  cavity.  The  inflammation  of  tendons 
is  fprain  :  efFufion  of  gelatinous  matter  round  them  is 
ganglion  :  fuppurations  in  the  tendinous  flieaths  is 
whitloe  :  the  inflammation  of  burfae  is  falfe  white 
fweUing,  not  eafily  diftinguiflied  from  the  true  :  the 
difeafe  of  the  joint  itfelf  is  either  a  dropfy,  where  the 
joint,  though  emptied  by  the  lancet,  is  filled  up  again 
in  a  few  hours,  fliowing  how  continual,  and  ho\y  pro- 
fufe,  both  the  exhalation  and  abforption  of  joints  na- 
turally is;  or  it  is  white  fweUing,  which,  next  to 
confumption,  is  the  mofl:  dreadful  of  all  fcrophulous 
difeafes,  which  begins  by  inflammation  in  tl|e  joint 
itfelf,  is  marked  by  ftiffnefs,  weaknefs,  lofs  of  motion, 
and  pain ;  which  goes  on  through  all  the  ftages  of 
high  inflammation,  dreadful  pain,  deftrudion  of  car- 
tilages, enlargement  of  bones,  foetid  fuppurations  and 
fpontaneous  openings  of  the  joints ;  which  fome- 
times  flops  by  an  effufion  of  callus  and  concretion  of 
the  bones,  forming  a  ftiff  joint,  but  which  oftener 
ends  in  hedic  fever,  diarrhoea,  morning  fweats,  and 
extreme  weaknefs ;  fo  that  the  patient  dies,  exhaufted 
with  fever  and  pj.in. 
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CHAP.  I. 

JOINTS  OF  THE  HEAD  AND  TRUNK. 

  -   '  1 

JOINTS  OF  THE  HEAD  AND  SPINE.  ^ 

Almost  every  thing  relating  to  the  heads  and  pro- 
ceffes  of  the  bones,  and  every  propofition  concerning 
the  motions  which  they  have  to  perform,  has  been 
akeady  explained,  anticipating  much  of  the  anatomy 
of  the  joints :  and  the  principles  of  motion  mentioned  in 
defcribing  the  bones,  fhall  form  the  chief  proportions 
on  which  my  defcriptions  of  joints  (hall  be  arranged, 
feeking  that  method  chiefly  by  which  the  joints  may  be 
eafily  and  rapidly  explained;  for  it  is  a  fubjedt  on  which 
volumes  might  be  bellowed,  and  not  in  vain. 

We  may  compare,  in  the  following  order,  the  chief 
motions  of  the  head  and  trunk.    The  head  is  fo  pla- 
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ced  upon  the  oblique  furfaces  of  the  atlas,  that  it 
cannot  turn  in  circles ;  but  at  that  joint  all  the  nod- 
ding motions  are  performed.  The  atlas  refls  fo  up- 
on the  dentatus,  that  there  all  the  turning  motions 
are  performed.  The  neclc  and  loins  have  their  ver- 
tebrae fo  loofely  framed,  with  fuch  perpendicular  pro- 
ceiTes  and  eafy  joints,  that  there  all  the  bending  mo- 
tions are  performed,  while  the  back  is  fixed,  or  al- 
moll  fixed,  by  its  connedion  with  the  ribs,  and  by 
the  obliquity  and  length  of  its  fpines ;  and  though, 
upon  the  whole,  the  fpine  turns  many  degrees,  yet 
it  IS  witii  a  limited  and  elaftic  motion  where  the 
whole  turning  is  great,  but -the  movement  of  each 
individual  bone  is  fmall. 

Tofecure  thefe  motions,  we  find,  i.  The  occipital 
condyles  received  into  hollows  of  the  atlag,  where 
the  Oblique  pofition  of  the  condyles  fecures  the  joint, 
the  occipital  condyles  looking  outwards,  the  articu- 
lating  furfaces  of  the  atlas  looking  .towards  each  o- 
ther,  the  occiput  fet  down  betwixt  them,  fo  as  to  be 
fecured  towards  either  fide,  and  the  obliquity  of  the 
joint  being  fuch  withal  as  to  prevent  the  head  from 
turning  round.    Thefe  joints  of  the  occiput  with  the 
atlai,  are,  like  the  greater  joints  of  the  body,  fecured 
with  regular  capfules,  or  bag-like  ligaments,  for  each 
.  condyle,  each  rifing  from  a  rough  furface  on  the  ver- 
tebrae, and  being  fixed  into  a  roughnefs  at  the  root  of  the 
condyle.    2.  Vve  find  a  flat  membraneous  ligament, 
which  extends  from  the  ring  of  the  atlas  to  the  ring 
of  the  cccipital  hole,  clofing  the  interfiice  betwixt 
the  occiput  and  the  atlas  :   it  is  confounded  at  the 
fides  with  the  capfules  of  the  articulating  procefl^es ; 
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i-3  very  ftrong  before;  and  at  the  middle  flioit  point  of 
the  atlas  it  feems  a  diftindt  ligament,  which  is  ftrong 
only  at  this  point,  and  very  lax  and  membraneous 
behind  *.  3.  We  find  the  atlas  tied  to  the  denta- 
tus, by  a  more  complete  order  of  ligaments.  Thefe 
are,  i/?,  (as  betwixt  the  atlas  and  dentatus),  regular 
capfules,  or  bags,  ti-xing  the  condyles  of  one  verte- 
brae to  the  condyles  of  the  other.  i.diy,  A  crofs  liga- 
ment f  which,  croffing  the  ring  of  the  firft  vertebras, 
makes  a  bridge,  embraces  the  neck  of  the  tooth- 
like procefs,  and  ties  it  down  in  its  place.  3^'//,  A 
fmooth  and  cartilaginous  furface  all  round  the  root  of 
the  tooth-like  procefs,  w^here  this  tooth  of  the  denta- 
tus turns  in  the  ring  of  the  atlas,  and  is  bound  by 
the  hgament ;  and  this  rolling  of  the  atlas  upon  the 
axis  of  the  dentatus  is  fo  fair  and  proper  a  joint,  that 
it  alfo  IS  all  included  in  a  capfular  ligament,  ^thly.  The 
point  of  the  tooth-like  procefs  having  threaded  the 
ring  of  the^  atlas,  almoft  touches  the  occipital  hole  ; 
and  there  another  ligament  ties  it  by  its  point  to  the 
occipital  hole  X- 

3  G  ij  Ali 

*  This  is  part  of  v,-hat  Winflow  called  ligamentum  iNFUNDiBr- 
LIF-<DR.M£,  a  FUNNEL-LIKE  LIGAMENT,  joining  the  firft  vcrtcbra  to  the 
occiput. 

f  Viz.  Ligamentum  TRANSVEKSALE,  or  TRANSVERsnM. J  and  what 
are  called  the  appendices  of  the  transverse  ligament,  are  merely 
its  edg^s,  extending  upwards  and  downwards,  to  be  fixed  into  the 
dentatus,  and  into  the  occipital  hole,  fo  as  to  enclofe  the  tooth- 
like  procefs  of  the  dentatus  in  a  capfule. 

X  There  are  two  flat  ligaments  which  come  from  about  the 
neck  or  root  of  the  tooth-like  proeefs,  and  which  go  obliquely 
upwards,  to  be  fixed  into  the  groove  juft  behind  the  lip  of  the 
occipital  hole  j  but  the  ligament  from  the  point  of  the  tooth-likc 
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All  the  other  vertebrae  have  another  kind  of 
articulation  ;  to  which  the  occiput,  atlas,  and  den- 
tatus  are  the  only  exceptions,  for  their  motions 
are  particular,  and  quite  different  from  the  reft. 
The  atlas  and  dentatus  bend,  turn,  and  roll  by 
connedions  refembling  the  common  joints  of  the 
body  5  but  the  otlier  vertebrae  are  united,  each  by  its 
INTERVERTEBRAL  SUBSTANCE,  to  the  boncs  above  and 
below  ;  they  are  alfo  united  by  their  articulating  pro- 
cefles  to  each  other  :  each  articulating  procefs  is  held 
to  another  by  a  diftin£l  capfule ;  each  intervertebral 
fubftance  is  fecured,  bound  down,  and  ftrengthened 
by  ftrong  ligaments  ;  for  the  intervertebral  fubftance, 
which  of  itfelf  adheres  very  ftrongly  to  the  periofteum, 
and  to  the  rough  focket-likc  furface  upon  the  body  of 
each  vertebra,  is  further  fecured  by  a  fort  of  crofs 
ligament,  which  go  from  the  rim  or  edge  of  one  ver- 
tebra to  the  edge  of  the  next,  over  the  intervertebral 
fubftance ;  and  fo,  by  adhering  to  the  intervertebral 
fubftance,  they  ftrengthen  it.  Thefe  ligaments  crofs 
each  other  over  the  interftice  betwixt  each  vertebra, 
and  are  very  ftrong.  They  are  very  regular,  beautir 
ful,  and  fhining,  and  are  named  intervertebral  li- 
gaments. 

The  fpine  is  further  fecured  by  a  general  ligam.en- 
tous  or  tendinous  expanfion,  which  goes  over  the  fore 
parts  of  all  the  vertebrae,  from  top  to  bottom  of  the 
fpine.  It  begins  iit  the  fore  part  of  the  atlas ;  it  al- 
moft  pafies  the  body  of  the  dentatus,  or  is  but  very 

♦  flightly 

procefs  is  not  what  It  has  been  fuppofed,  a  fair  round  ligament 
of  feme  ftrength  ;  there  is  nothing  more  than  a  few  draggling 
fibres  of  ligament  going  from  the  point  to  the  ccciput,  though 
Tm(\  achlus  has  drawn  it  round  and  ftrong. 
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fliglitly  attached  to  it.  It  is  at  firft  pointed,  fraall,  and 
round ;  it  begins  to  expand  upon  the  third  vertebra 
of  the  neck,  fo  as  to  cover  a]  moll  all  its  body.  It  goes 
down  along  the  bones,  chiefly  on  their  fore  parts,  and 
is  but  little  obferved  on  their  fides.  It  is  weaker  in  the 
neck,  where  there  is  much  motion;  ftronger  in  the  back, 
where  there  is  none  ;  weaker  again  in  the  loins,  where 
the  vertebras  move ;  but  ftill  on  the  bodies  of  all  the 
vertebrie  it  is  feen  white,  fhining,  and  tendinous.  We 
can  diftinguifh  all  along  the  fpine  interruptions  and 
fafciculi,  or  firmer  bundles  going  from  piece  to  piece 
of  the  fpine  ;  which  fafciculi  are  indeed  very  feldom 
continued  without  interruption,  further  than  the  length 
of  two  or  three  vertebrae  ;  yet  the  whole  is  fo  much 
continued,  that  it  is  confidered  as  one  uninterrupted 
fheath,  and  is  called  the  external  or  anterior  vagi- 
na, or  LIGAMENT  of  the  SPINE  *. 

But  fi;ill  the  canal  of  the  fpine  were  left  open  and 
undefended,  rough  and  dangerous  to  the  fpinal  mar- 
row, if  internal  ligaments  were  not  added  to  thefe. 
The  rings  of  the  vertebrae  are  held  at  a  confiderable 
diftance  from  each  other,  by  the  thicknefs  of  the  inter- 
vertebral fubftance,  and  by  the  correfponding  length 
of  the  oblique  procelTes ;  but  this  fpace  is  filled  up  by 
a  ftrong  flat  ligament,  which  goes  from  the  edge  of  one 
ring  to  the  edge  of  another,  and  fo  extending  from  the 
articulating  procefles,  backwards  to  the  fpinous  pro- 
celfea,  they  fill  up  all  the  interftice,  complete  the  ca- 
nal 

*  The  LIGAMENTUM  COMMUNE  ANTERIUS,  FASCIA  tONGITUDINALIS  AN- 
TERIOR, FASCIA  LiGAMENTOSA,  &c.  It  Is  froHi  tWs  ligament  in  the  loins 
that  the  crura  diaphragraatis  arlfe,  with  tendons  flat  and  gliftening 
the  ligament  itfelf,  and  hardly  to  be  di,ftingui(hed  from  it. 
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nal  of  the  fpinal  marrow,  and  bind  the  bones  together 
with  great  ftrength  *  :  Thefe  are  afiifted  in  their  of- 
fice of  holding  the  vertebrae  together,  by  a  continua- 
tion of  the  fame  hgament,  or  of  a  hgaraentous  mem- 
brane connedled  with  it,  which  runs  all  the  way  on- 
wards to  the  ends  of  the  fpinous  procelTes,  where  they 
are  flrengthened  by  accidental  fafciculi  f  ;  and  in  the 
middle  vertebrae  of  the  back,  but  not  of  thofe  of  the 
loins  or  neck,  fimilar  ligaments  are  found  alfo  betwixt 
the  tranfverfe  procelTes  |. 

Next,  there  is  another  internal  ligament,  which  is 
not  hiterrupted  from  bone  to  bone,  but  runs  along  all 
the  length  of  the  fpine,  within  the  medullary  canal, 
and  it  correfponds  fo  with  the  external  vagina,  or  an- 
terior ligament  of  the  fpine,  that  it  is  called  the  poste- 
rior or  INTERNAL  ligament  §.  It  begins  at  the  occi- 
put, lies  flat  upon  the  back  part  of  the  bodies  of  the 
vertebrae;  at  the  interftice  of  every  vertebrae,  it  fpreads 
out  broad  upon  the  intervertebral  fubftance,  doing  the 
fame  office  within,  that  the  intervertebral  ligaments 
do  without.  It  is  broader  above  ;  it  grows  gradually 
narrower  towards  the  loins.    Although  it  is  called  a 

vagina 

*  They  are  named  the  ligamenta  sobflava  CRtfRUM  processuum 

SPINOSORUM. 

f  Thefe  are  named  the  MEBiBRANiE  interspinales,  and  ligamenta 
APICES  spiNARUM  coMiTANTES.  The  llgamcnts  which  tie  the  points 
of  the  fpines,  running  from  point  to  point,  make  a  long  ligament, 
which  ftretches  down  all  the  fpine. 

J  Called  LIGAMENTA  PROCESSUUM  TRANSVERsoRUM,  and  found  only 
from  the  fifth  to  the  tenth  vertebra  of  the  back.. 

§  Fascia  LiGAMENTosA  posTi OA,  fascia  longitudinalis  postica, 

LIGAMENTUM  COMMUNE  POSTERIUS. 
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vagina,  or  flieath,  it  does  by  no  means  furround  nor  en- 
clofe  the  fpinal  marrow,  but  is  entirely  confined  to  the 
covering  of  the  bodies  of  the  vertebra,  never  going  bet 
yond  the  fetting  off  of  the  articulating  forfaces,  or  the 
place  where  the  nerves  go  out.  It  adheres  firmly  to 
the  bones,  and  does  not  belong  at  all  to  the  fpinal  mar- 
row. It  fhould  rather  be  called  a  ligament  for  the 
bones,  than  a  Iheath  for  the  medulla.  The  anterior 
ligament  prevents  ftraining  of  the  fpine  backwards : 
this  one  prevents  the  bending  of  the  fpine  too  much 
forwards,  and  they  enclofe  betwixt  them  the  bodies  of 
the  vertebras,  and  their  intervertebral  fubftances. 

There  is  yet  a  third  internal  ligament,  which  belongs 
entirely  to  the  neck ;  it  is  called  aparatus  ligamen- 
Tosus  COLLI ;  it  begins  from  the  edge  of  the  occipital 
bone,  defcends  in  the  canal  of  the  vertebra,  is 
thin  and  flat,  and  adheres  firmly  to  the  body  of 
each  vertebra,  covering  the  tooth-like  procefs.  The 
irregular  fafciculi,  or  bundles  of  this  ligament,  ftretcli 
from  bone  to  bone  ;  and  the  whole  of  the  apparatus  li- 
gamentofus  extends  from  the  edge  of  the  occipital  hole 
to  the  fourth  vertebra  of  the  neck,  where  it  ends.  Its 
chief  ufe  is  alfo  as  a  ligament,  merely  fixing  the  head 
to  the  neck.    The  dura  mater  is  within  tliefe,  imme- 
.diatelyenclofing  the  fpinal  marrow.    The  ligaments 
•which  I  have  juft  named,  m^y  be  well  enough  aHowed 
'to  be  "  at  once  ligaments  for  the  bones,  and  a  fiieath 
ifor  the  medulla."    But  there  is  no  fuch  flieath  as 
ithat  called  ligamentum  iiifundibiliforme  bv  Winflow  - 
Ifor  either  they  are  peculiar  and  diflincl  ligaments  for 
tthe  bones,  fuch  as  I  have  defcribed,  or  they  belong  ex 
cclufively  to  the  medulla,  as  the  dura  mater,  which  is 
undeed  flrengthened  at  certain  points,  into  the  thick. 

^efs 


424 


JOINTS  OF  THE  HEAD  AND  SPlNl. 


nefs  of  a  ligament ;  but  the  only  clofe  connexion  of 
the  fpinal  marrow  with  the  ligaments  of  the  fpine, 
is  juft  at  the  hole  of  the  occipital  bone  ;  and  for  a  httle 
way  down  through  all  the  reft  of  the  fpine,  the  con- 
nedion  is  by  the  loofeft  cellular  fubilance. 


or  THE  LOWER  JAW. 


The  LOWER  jaw  is,  by  its  natural  form,  almofl  a 
ftria  tinge,  and  the  lateral  motion  in  grinding  is  but 
very  flight.    The  joint  is  formed  by  a  deep  hollow  or 
focket  in  the  temporal  bone,  by  a  ridge  which  Hands 
juft  before  the  proper  focket,  at  the  root  of  the  xygo- 
matic  procefs,  and  by  a  long  fmall  head,  or  condyle, 
which  is  placed  acrofs  the  long  branch,  or  condyloid 
procefs  of  the  jaw.  Thefe  form  the  joint,  and  the  con- 
dyle, the  hollow  of  the  temporal  bone,  and  the  root 
of  the  zygomatic  procefs,  are  aU  covered  with  articu- 
lating cartilage.    The  joint  is  completed  by  a  capfule 
of  the  common  form,  which  arifes  from  the  neck  of  the 
condyle,  and  which  is  fo  fixed  into  the  temporal  bone 
as  to  include  both  the  proper  focket  and  the  root  of 
the  zygomatic  procefs.    Thence  it  is  manifeft,  that  in 
the  motions  of  the  jaw,  this  tranfverfe  ridge  is  required 
as  a  part  of  its  articulating  furfacc ;  that  the  common 
Lnd  lelfer  motions  are  performed  by  the  condyle  mov- 
ing in  the  deepeft  part  of  its  focket  j  that  the  larger 
and  wider  openings  of  the  mouth  are  performed  by 
fuch  depreflion  of  the  jaw  as  makes  its  condyle  mount 
upon  the  root  of  the  zygomatic  procefs.    While  the 
laxation  of  the  jaw  is  a  ftarting  forwards  of  the  con- 
dyle,  tiU  it  is  lodged  quite  before  and  under  the  zygo- 
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matic  procefs,  and  the  condyle  landing  upon  the 
higheft  ridge,  is  the  dangerous  pofition  in  which  luxa- 
tion is  moft  eafily  produced. 

To  render  thefe  motions  very  eafy  and  free,  a 
moveable  cartilage  is  interpofed.  We  find  fuch  carti- 
lages in  the  joints  of  the  clavicle,  wrift,  knee  and  jaw, 
becaufe  the  motions  are  continual  and  rapid.  The 
moveable  cartilage  is  thin  in  its  centre,  and  thicker  to- 
wards its  edges,  by  which  it  rather  deepens  than  fills  up 
the  hollow  of  the  joint.  It  correfponds  in  fhape  with 
the  head  or  condyle  of  the  jaw,  and  with  the  hollow 
of  the  temporal  bone.  It  moves  with  every  motion 
of  the  jaw,  facilitates  the  common  motions,  and  pre- 
vents luxation  ;  but  the  joint  is  ftill  more  ftrongly  fe- 
cured  by  the  ftrength  of  its  pteregoid  and  temporal 
mufcles,  which  are  inferted  clofe  round  the  joint,  than 
by  any  ftrength  of  its  capfule.  It  is  the  mufcles  which 
prevent  luxation;  and  it  is  their  adlion  alfo  that  makes 
luxation,  when  it  has  happened,  fo  difficult  to  reduce. 

RIBS. 

The  ribs  have  two  joints,  and  a  hinge-like  motion, 
rifing  and  falling  alternately,  as  we  draw  in  or  let  out 
the  breath.  The  two  joints  of  the  ribs  are  thus  fe- 
cured  :  Firft,  the  proper  head  of  the  ribs  being  hinged 
upon  the  intervertebral  fubftance,  and  touching  two 
vertebrae,  it  is  tied  to  the  bodies  of  each  by  a  regular 
capfule  ;  the  bag  is  regular,  is  lubricated  within,  and 
is  as  perfeft  as  any  joint  in  the  body ;  it  is  radiated 
without,  fo  as  to  expand  pretty  broad  upon  the  lides 
of  the  vertebrce,  and  has  a  fort  of  divifion,  as  if  into 
two  fafcicuh,  the  one  belonging  to  the  vertebra  above, 
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the  Other  to  the  vertebra  below :  they  gradually  va- 
nifli,  and  mix  with  the  periofteum  upon  the  bodies 
of  the  vertebrae ;  thefe  are  named  ligamentum  capi- 
TELLi  cosTARUM,  as  belonging  to  the  little  heads  of 
the  ribs, 

The  back  of  the  rib,  touches  the  forepart  of  the 
tranfverfe  procefs,  and  is  articulated  there;  confe- 
quently  there  is  a  fmall  capfular  ligament  belonging 
to  this  joint  alfo  ;  but  this  joint  is  further  fecured,  by 
two  fmall  ligaments,  which  come  from  the  tranfverfe 
procefs  of  the  vertebra,  and  take  hold  on  the  neck  of 
the  rib :  one  Ihort  ligament  coming  from  the  point 
of  the  tranfverfe  procefs,  is  behind  the  rib,  and  is 
thence  named  ligamentum  transversarium  exter- 
num ;  another,  rather  longer,  comes  from  the  inner 
face  of  the  tranfverfe  procefs,  goes  a  httle  round  the 
neck  of  the  rib,  is  implanted  into  the  lower  edge  of 
the 'rib,  and  is  named  ligamentum  transversarium 
internum  :  another  fmall  ligament,  exadlly  oppofite  to 
this,  going  into  the  neck  of  the  rib,  upon  its  back 
part,  is  ,alfo  very  regular ;  and  other  fubfidiary  liga- 
ments from  different  points,  alTift  thefe  or  fupply  their 
place. 

The  ribs  are  fixed  into  the  fternum  by  their  car- 
tilages, each  of  which  has  a  round  head,  a  diftind 
ibcket,  a  regular  capfule,  and  ligaments  which  ex- 
pand upon  the  furface  of  the  fternum,  much  in  the 
fame  way  that  the  ligamenta  capitelli  expand  upon 
the  bodies  of  the  vertebras  :  a  tendinous  membrane, 
alfo  binds  the  cartilages  of  the  ribs,  one  to  another, 
croffes  over  the  interftice,  and  fo  covers  the  intcrcof- 
tal  mufcles  with  a  fort  of  fafcia  ;  and  the  whole  fur- 
face 
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face  of  the  fterhumr  and  that  of  the  cartilages,  is  co- 
vered with  this  tendinous  expanfion,  which  belongs 
eonfufedly,  to  the  origins  of  the  pedoral  mufcles,  to 
the  hgamerits  of  the  ribs  and  fternum,  arid  to  the  pe- 
rioileum  of  that  bone. 


CHAP.  11. 
JOINTS  OF  THE  SHOULDER,  ARM,  AND  HAND. 

CLAVICLE. 

The  joining  of  the  clavicle  with  the  fternum,  is  the 
hinge  upon  which  the  whole  arm  moves,  and  is  the  only 
point  by  which  the  arm  is  conneded  with  the  trunk  : 
the  round  button-like  head  of  the  clavicle,  rolls  upon 
the  articulating  furface  of  ,the  upper  bone  of  the  fter- 
num :  it  is  in  fuch  continual  motion,  that  fome  parti- 
cular provifion  is  required  ;  and  accordingly,  it  has, 
like  the  condyle  of  the  jaw,  a  fmall  moving  cartilage, 
■which  rolls  betwixt  this  head,  and  the  fternum.  The 
cartilage  is  thin,  and  of  a  mucous  nature  ;  it  is  move- 
able in  fome  degree,  yet  it  is  fixed  by  one  edge  to  the 
head  of  the  clavicle.    This  joint  is  enclofed  in  a  ftrong 
capfule,  confifting  firft  of  a  bag,  and  then  of  an  outer 
order  of  fibres,  which  go  out  in  a  radiated  form,  upon 
the  furface  of  the  fternum,  like  the  ligaments  of  the 
ribs ;  and  they  crofs  and  cover  the  fternum,  fo  that 

3  H  ij  the 


4^8 


JOINTS  OF  THE 


the  ligaments  of  tlie  oppofite  lides  meet ;  and  this 
meeting  forms  a  cord  acrofs  the  upper  part  of  the 
ilemum,  which  is  named  interclavicular  ligament. 
Thus  is  the  clavicle  fixed  to  the  fternum,  and  another 
broad  ligament  alfo  ties  it  tcr  the  firft  rib. 

The  joining  of  the  clavicle  with  the  fcapula,  is  by 
the  edge  of  the  flat  clavicle  touching  the  edge  of  the 
acromion  procefTes  with  a  narrow,  but  flat  articulat- 
ing furface:  both  furfaces,  viz.  of  the  acromion,  and 
of  the  clavicle,  are  covered  with  a  thin  articulating 
cartilage  :  in  fome  fubjeds  a  moveable  cartilage  is  al- 
fo found  here :  it  is  a  regular  joint,  and  is  very  feldom 
obliterated ;  yet  its  motion  though  continual,  is  not 
very  free ;  it  is  rather  a  (hufl^ling  and  bending  of  the 
fcapula  upon  this  bone,  favouring  the  play  of  the 
other  joints :  it  is  fecured  firfl;  by  a  capfular  hgament, 
which  is  .in  itfelf  delicate  and  thin,  but  which  is 
ftrengthened  by  many   ligamentous  bands,  which 
pafs  (over  the  capfule)  betwixt  the  clavicle  and  the 
acromion  proccfs ;  the  clavicle,  as  it  paflTes  over  the 
point  of  the  coracoid  procefs,  is  tied  down  to  it  by  a 
ligament  of  confiderable  ftrength,  which  comes  from 
the  point  of  the  coracoid  procefs,  is  implanted  into 
the  lower  or  inner  edge  of  the  clavicle,  and  is  named 
XIGAMENTUM  COMMUNE  TR.APEZOIDES  J  trapezoid,  on  ac- 
count  of  its  fquare  form,  and  commune,  becaufe  it 
goes  from  the  fcapula  to  the  clavicle  ;  while  other  li- 
gaments, going  from  one  procefs  of  the  fcapula  to  an- 
other, are  named  proper  or  peculiar  hgaments  of  the 
fcapula.    There  is  a  Imall  flip  of  ligament  which  joins 
this,  coming  from  the  tendon  of  the  fubclavian  muf- 
cle, 

->  SHOULDER. 
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SHOULDER  JOINT. 

The  SHOULDER  is  one  of  the  moll  beautiful  joints, 
loofe  and  moveable,  very  free  in  its  motions,  but  very 
liable  to  be  difplaced.  To  form  this  joint,  the  humerus 
has  a  large  round  and  flattened  head ;  the  cavity  of  the 
fcapula  *,  which  receives  this  head,  is  oval,  or  triangu- 
lar, fmall  aiid  very  fliallow ;  it  is  eked  out  with  a  thick 
cartilaginous  border,  which  encreafes  the  hollow  of  the 
focket,  but  ftill  it  is  fo  lhallow,  that  the  humerus  can- 
not be  fo  much  faid,  to  be  lodged  in  the  glenoid  cavi- 
ty, as  to  be  laid  upon  it.  Its  capfule  or  bag,  is  very 
loofe  and  wide,  coming  from  the  edges  of  the  glenoid 
cavity,  and  implanted  round  the  neck  of  the  bone : 
the  joint  is  richly  bedewed  with  mucus,  or  rather 
with  a  mixed  fecretion,  which  is  partly  fecreted  by  a 
fimbriated  organ,  cbnfifting  of  lacunae  or  bags,  the 
common  organ  for  this  fecretion  through  all  the  joints, 
and  by  a  thinner  exudation  from  thofe  extreme  ar- 
teries, which  terminate,  with  open  mouths,  upon  the 
internal  furface  of  the  bag. 

By  the  fhallownefs  of  its  focket,  and  the  largenefs 
of  its  head,  by  the  loofenefs  of  its  capfule,  by  all  the 
forms  and  circumftances  of  its  ftru6lure,  the  fhould- 
er  is  exceedingly  loofe,  and  very  liable  to  be  difplac- 
ed :  it  has  this  loofe  ftru6ture,  and  fuperficial  focket, 
that  its  motions  may  be  free,  but  feldom  is  there  any 
grea:;  advantage  gained  in  the  human  body,  without 
a  counterbalance  of  weaknefs  and  danger ;  and  every 
where  in  the  limbs,  we  obferve  that  a  joint  is  weak  and 

liable 

•  It  is  called  glenoid  cavity,  from  the  Greek  name  ef  a  joint, 
and  the  name  is  not  abfolutely  appropriated  to  the  fcapula. 
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liable  to  luxation,  in  proportion  as  its  motions  are 
free  and  large.    Yet  the  flioulder  joint  is  not  with- 
out fome  kind  of  defence ;  its  focket  is  fhallow,  but 
it  is  guarded  by  the  largeft  projecting  proceffes  in  all 
the  body,  by  the'acromion  projeding  and  ftrengthen- 
ing  it  above,  and  by  the  coracoid  procefs  within  ;  its 
ligament  is  lax,  eafily  torn,  and  ufeful  rather  for  con- 
fining the  fynovia,  and  keeping  the  head  of  the  fliould- 
er bone  oppofite  to  its  proper  cavity,  than  in  fecur- 
ing  the  joint  by  any  ftrength  it  has ;  therefore  a  li- 
gament extends  from  the  coracoid  to  the  acromion 
procefs*,  which  completes  the  'defences  of  the  joint 
above,  and  at  its  inner  fide ;  and  there  comes  alfo 
from  the  point  of  the  acromion  procefs,  an  additional 
ligament,  which  adheres  to  the  capfule  :  But  the  cir- 
cumllance  from  which  the  chief  ftrength  of  the  flioul- 
der joint  is  derived,  is  the  infertion  of  the  four  mufcles 
which  come  from  the  flioulder  blade  clofe  round  the 
head  of  the  bone,  fo  that  they  adhere  to  the  cap- 
fular  ligament,  puU  it  up  to  prevent  its  being  check- 
ed in  the  motions  of  the  joint,  ftrengthen  it  by  their 
thicknefs,  for  they  are  fpread  upon  it :  and  the  con- 
tradion  of  the  mufcles  hold  the  humerus  in  its  place  ; 
their  total  relaxation  (as  in  certain  cafes  of  weaknefs), 
fuffers  the  humerus  to  drop  away  from  the  fcapula, 
without  any  fall  or^  accident,  forming  what  we  are 
accuftomed  to  call  a  luxation  of  the  humerus,  from  an 
internal  caufe ;  and  the  flioulder  cannot  be  luxated  by 
a  fall,  without  fuch  violence  as  tears  up  thefe  mufcles  by 
the  roots.    We  muft  add  to  this  anatomy  of  the  joint, 
that  it  is  furrounded  by  numbers  of  burfic  or  mucous 

bags 
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bags  *  :  one  under  the  tendons  of  the  fubfcapularis ; 
one  under  thefhort  head  of  the  biceps  mufcles  ;  one 
betwixt  the  coracoid  procefs  and  the  flioulder  bone  ; 
and  one  under  the  acromion  procefs  ot  the  fcapu- 
la,  exceedingly  large  :  and  thefe  are  fo  fairly  parts 
of  the  joint,  that  very  commonly  they  open  into  it 
with  communications,  either  perfe(5lly  natural,  or  at 
leaft,  not  hurtful,  either  originally  exifting,  or  form- 
ed by  continual  fridion.  It  fliould  alfo  be  remem- 
bered, that  the  long  tendinous  head  of  the  biceps 
mufcle  comes  from  the  margin  of  the  focket,  direft- 
ly  over  the  ball  of  the  os  humeri,  and  through  the 
capfule,  by  a  particular  hole. 

ELBOW. 

The  elbow  joint  is  formed  by  three  bones ;  the 
humerus,  radius,  and  ulna :  The  ulna  bends  backwards 
and  forwards  upon  the  fhoulder  bone  ;  the  radius  bends 
upon  the  fhoulder  bone  along  with  the  ulna ;  it  al- 
ways mufl  accompany  the  ulna,  but  it  alfo  has  a  mo- 
tion of  its  own,  rolling  in  circles;  its  round  button- like 
head  rolling  continually  with  its  edge  upon  a  focket 
in  the  ulna,  and  with  its  fiat  face  upon  the  tubercle 
of  the  humerus.  The  whole  compofes  one  joint,  and 
is  enclofed  in  one  capfule  ;  the  bones  accompany  each 
other  in  their  luxations,  as  well  as  in  their  natural 
motions  :  the  ulna  is  never  diflocated  without  the  ra- 
dius being  alfo  difplaced;  a  circumflance  which  is  but 

too 

*  Vide  Monro's  tables  of  the  burfae  mucof«,  where  all  thefe 
parts  are  reprefented,  the  knowledge  of  which,  is  fo  very  ufe- 
ful  for  the  furgeon.  I  have  opened  this  great  burfse  under  the 
acromion  procefs,  and  let  out  four  pounds  of  the  peculiar  mucuij 
?nd  gelatinous  lumps,  with  which  the  difeafed  burfse  arc  common- 
ly filled. 
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too  little  noticed,  and,  fo  far  as  I  remember,  hardly 
confidered  or  known.  The  general  capsule  arifes  from 
the  humerus,  from  both  the  tubercles,  and  all  round  the 
two  hollows  which  receive  the  olecranon  and  coronoid 
proceffes  of  the  ulna ;  it  is  implanted  again  into  the 
tip  of  the  olecranon,  and  all  round  that  figmoid  ca- 
vity w'hich  receives  the  lower  end  of  the  humerus, 
and  all  round  the  edge  of  the  coronary  procefs.  It  is 
alfo  fixed  round  the  neck  of  the  radius ;  it  compre- 
hends, in  one  bag,  the  humerus,  radius,  and  ulna  ;  and 
unites  them  into  one  joint,  performing  two  motions, 
viz.  flexion  and  extcnfipn  by  the  ulna,  and  roUing  by 
the  radius ;  the  joint  is  lubricated  by  mucus  and  by 
fat,  which  is  found  chiefly  about  the  olecranon  :  and 
that  the  bones  may  be  further  fecured,  additional  li- 
gaments are  fpread  out  upon  them,  w^hich  are  all 
without  the  common  capfule  of  the  joint  lying  upon 
it,  and  ftrengthening  it  at  the  neceflary  points. 

I.  There  is  the  common  capfule  enclofing  the 
whole.  1.  It  is  the  form  of  every  hinge  joint  (and 
this  is  one  of  the  purefl)  to  have  its  capfule  flirength- 
ened  at  the  fides,  and  the  fides  of  this,  the  elbow 
joint,  are  ftrengthened  by  two  fafciculi,  or  ligamentous 
^  heads,  which,  coming  from  the  tubercles  of  the  hume- 
rus, fpread  a  Uttle  upon  the  capfule,  and  adhere  to  it 
like  part  of  its  fubftance.  One,  from  the  outer  condyle, 
fp reads  upon  the  neck  of  the  radius,  and  is  named  the 
EXTERNAL  LATERAL  LIGAMENT  :  ouc  from  the  inner  Con- 
dyle of  the  humerus,  goes  upon  the  infide  of  the  cap- 
fule, and  ftrengthens  it  there  :  it  is  implanted  near  the 
root  of  the  coronoid  procefs  of  the  ulna,  and  is  named 

the  INTERNAL  LATERAL  LIGAMENT.      3.  The  COntinual 

rolling  motion  of  the  radius  requires  a  peculiar  ligament ; 

and 
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and  this  peculiar  ligament  of  the  radius  is  named  liga- 
MENTUM  coronarium,  bccaufe  it  encircles  the  neck 
of  the  radius ;  anulare  or  orbiculare,  from  its  hoop 
or  ring-like  form  :  It  is  ^  very  ftrong  and  narrow 
ftripe  or  band,  which  arifes  from  that  part  of  the  ulna 
where  the  radius  rolls  upon  it,  and  furrounds  the  ra- 
dius, making  at  leaft  two  thirds  of  a  circle ;  and  fo 
having  turned  over  the  neck  of  the  radius,  is  inferted 
into  the  oppofite  fide  of  the  ulna.  This  is  commonly 
defcribed  as  a  diftina:  hgament  furrounding  the  neck  of 
the  radius,  and  having  the  common  capfule  implanted 
into  its  upper  edge  ;  but,  in  truth,  it  is  like  the  others, 
a  thicker  band  of  the  common  capfule,  but  with  a 
diftindion  much  more  particular  here,  by  the  contraft 
of  the  great,  thicknefs  of  the  coronary  ligament,  and 
the  extreme  thinnefs  of  the  capfule  at  the  fore  part : 
for  the  capfule  of  every  hinge-joint  is  ftrong  only  at 
its  fides;  other  bands  from  the  outer  condyle,  and 
from  the  coronary  procefs  of  the  ulna,  ftrengthen  this 
ligament  of  the  radius,  and  are  known  by  the  gene- 
ral name  of  accessory  ligaments  of  the  coronoid 
ligament,  as  the  lateral  ones  are  known  by  the  name 

of  ACCESSORY  LIGAMENTS  tO  tllC  Capfulc. 

So  that  there  is,  i .  A  complete  capfule  which  enclofes  ^ 
all  the  bones  ;  i.  Lateral  ligaments  which  make  the 
main  ftrength  of  the  joint ;  3.  A  coronary  ligament 
which  regulates  and  ftrengthens  the  rolling  motions  of 
the  radius,  and  keeps  it  firm,  turning  like  a  fpindle  in 
its  bufh.  The  whole  joint  is  furrounded  with  cellular 
fubftance ;  the  regularity  of  its  hgaments  is  confound- 
ed by  the  adhciions  of  rnufcles  and  tendons  :  though 
it  is,  on  the  whole,  weak  behind  and  before,  and  very 

3 1  ftrong 
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Arong  at  its  fides,  yet  tendinous  and  ligamentous  fibres 
f  rofs  it  in  all  directions ;  fo  that  the  capfule,  and  its 
anifting-  ligaments,  are  irregular  and  rough  without ; 
but  gelatinous,  fmooth,  and  glofly  within. 

WRIST. 

The  wrist  is  one  of  the  moft  moveable  joints  in 
the  body,  having  the  ftrength  of  a  mere  hinge-joint 
(becaufe  it  is  almoft  a  ftrid  hinge,  by  the  connedliou 
of  the  long  ball  of  the  carpus  with  the  long  hollow 
of  the  radius)  ;  and  having,  at  the  fame  time,  all  the 
properties  of  the  moft  moveable  joint,  by  the  free 
turning  of  the  radius,  without  the  weaknefs  which  i? 
peculiar  to  the  circular  and  free  moving  joints.  Thefe 
diftinSions  divide  the  wrift  joint  into  its  two  parts. 

I.  The  articulation  fqrmed  by  the  fcaphoid  and  lu- 
nated  l?ones,  which  form  an  oval  ball  of  articulation, 
and  the  great  fcaphoid  cavity  of  the  radius  which  re- 
ceives this  ball :  the  end  of  the  ulna  docs  not  proper- 
ly enter  into  the  cavity  of  the  wrift,  but  its  end,  or 
little  round  head,  is  covered  with  a  moveable  carti- 
lage, and  that  cartilage  reprefents  the  end  of  the  ul- 
na. Now,  this  firft  joint,  viz.  of  the  fcaphoid  and 
lunated  bones,  the  head  of  the  radius,  and  the  move- 
able cartilage  which  reprefents  the  head  of  the  ulna, 
are  furrounded  by  the  general  capfule  or  bag  of  the 
joint.  The  capfule  arifes  from  t\ie  ends  of  the  radius 
and  of  the  ulna ;  from  the  ftyjoid  point  of  the  one, 
round  to  the  fame  poiiit  of  the  other ;  and  is  implant- 
ed near  the  lower  rank  of  the  carpal  bones :  though 
it  adheres  firft  to  the  fcaphoid  and  lunated  bones,  it 
P^lfes  them,  going  over  all  the  bories  of  the  cai-pu^, 

efp'ecially 
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fefpecially  in  the  palm,  fo  as  to  add  flrength  to  their 
peculiar  ligaments^  and  in  the  palm,  the  tendons  for 
the  fingers  run  over  it :  fo  it  forms  on  one  fide  an  ad- 
ditional ligament  for  the  carpus;  on  the  other,  it 
forms  the  floor  of  the  tendinous  flieath,  a  fmooth  and 
lubricated  furface  for  the  tendons  to  run  upon.  This 
general  hgament  is  fl:rengthened  by  particular  ones 
coming  from  the  fi:yloid  procefiTes  of  the  radius  and  of 
the  ulna.    But  there  are  fo  many  irregular  points  of 
bone  about  the  wrift,  that  the  httle  fafciculi,  with 
which  this  capfule   is  covered   and  ftrengthened, 
are  innumerable.    Within  this  joint,  and  fl:retching 
from  the  groove  betwixt  the  fcaphoid  and  lunated 
bones,  there  is  an  internal  ligament  of  a  foft  and 
pulpy  nature;  it  is  named  LibAMENTUM  mucosum  :  but 
the  very  name  fhows,  that  it  is  lefs  valuable  as  a  liga- 
ment (firice  the  joint  is  already  well  enough  fecured), 
than  as  a  conductor  for  the  lacunns  or  dudls  which 
feparate  the  mucus. 

1.  The  articulation  by  which  the  hand  performs 
all  its  turning  motions  is  that  of  the  radius  witli 
the  ulna :  this  is  fet  apart  altogether  from  the  ge- 
neral articulation  of  the  joint.    The  lateral  cavity 
of  the  radius  receives  the  little  round  head  of  the 
ulna;  they  are  enclofed  in  their  own  peculiar  cap- 
fule, which  is  fo  loofe  about  the  bones,  that  al- 
though it  is  a  regular  capfule  of  the  common  form,  it 
has  the  name  of  membrana  capsularis  sacciformis. 
Thus  there  is  one  joint  within  another ;  a  moveable 
cartilage  betwixt  them,  and  the  capfule  of  one,  the 
more  moveable  joint,  peculiarly  wide,  and  not  fo 
fl:rong ;  all  which  fhould  be  confidered  in  thinking 
about  luxations  of  the  wrift. 

3  I  ij  The 
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The  carpal  bones  are  conneded  with  each  other  fo 
very  clofely,  that  the  name  of  joint  can  hardly  be  ufed. 
They  are  rather  fixed  than  jointed  together.  Each 
tone  has  four  fmooth  articulating  furfaces,  by  which 
it  is  united  to  the  adjoining  bbnes.  The  firft  two 
bones  form  the  great  ball  of  the  wrift ;  the  fecond  row 
again  is  united  with  the  firft,  by  a  fort  of  ball  and  foe- 
ket ;  for  the  ps  magnum,  which  is  the  central  bone  of 
the  fecond  row,  has  a  large  round  head,  which  is  re- 
ceived into  the  lunated  hollow  of  the  os  lunare,  which 
is  the  central  bone  of  the  firft  row.  The  firft  row  is 
thus  united  to  the  fecond,  by  a  diftinft  and  general 
capfule,  in  addition  to  which  each  fingle  bone  is  tied 
to  the  next  adjoining,  by  a  regular  capfular  ligament 
within,  and  by  flat  crofs  ligaments  without,  or  rather 
by  many  bundles  of  ligaments,  which  crofs  each  other 
in  a  very  complicated  manner,  and  the  little  flat  and 
fliining  fafciculi  give  the  whole  a  radiated,  or  ftar-like 
form 

The  metacarpal  bones  are  alfo  joined  to  the  carpal 
in  one  row,  by  a  line  of  joints,  which  are  as  one  joint : 
befides  their  common  capfule,  the  metacarpal  of  each 
finger  has  its  peculiar  hgaments  proceeding  in  a  radi- 
ated or  ftar-like  form  from  the  carpal  bones,  and  going 
out  broad  upon  the  metacarpal  bones,  and  fo  nume- 
rous, that  each  metacarpal  bone  is  fecurely  tied  by  li- 
gaments 

*  Thefe  are  the  ligaments  which  are  really  fo  unimportant  to 
the  anatomift,  or  to  the  furgeon,  but  which  are  fo  laborioufly  de- 
fcribed  under  the  titles  of  ligamenta  brevia,  oblicloa  transver- 
SARIA,  and  propria  oflium  carpi ;  for  they  do  in  faft  crofs  and  tranf- 
verfe  the  carpus  in  every  poflible  diredlion. 
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gaments  to  one  or  two  of  the  bones  of  the  carpus  *  ; 
and  at  their  heads  where  the  ignrcs  are  implanted  upon 
them,  forming  the  knuckles,  they  are  again  tied  by  flat 
ligaments,  which  go  from  head  to  head  of  the  metacar- 
pal bones  f,  binding  them  together,  permitting  a  flight 
bending  towards  each  other,  fo  as  to  make  a  hollow  in  . 
the  hand,  but  no  fuch  wide  motion  as  might  aflift  the 
fingers ;  they  are  but  as  a  foundation  upon  which  the 
fingers  fl:and  and  move. 

FINGERS. 

The  joints  of  the  fingers  are  formed  by  round  heads 
in  the  upper  end  of  one  row  of  bones,  and  by  hollow 
fockets  on  the  lower  ends  of  the  next  row  ;  each  joint 
is  quahfied  by  the  round  form  of  its  heads,  to  be  a  cir- 
cular and  free  moving  joint;  but  it  is  reftrifted  by  the 
forms  of  its  ligaments,  to  the  nature  of  a  hinge-joint; 
for  each  finger  joint  is  included  firft  in  a  fair  round 
capfule,  or  bag,  of  the  ordinary  form,  but  that  capfule 
is  ftrengthened  by  very  diftind  lateral  ligaments  upon 
its  fides,  which  lateral  hgaments,  form  the  chief  ftrength 
of  the  joints  ;  above  thefe  lateral  Hgaments,  the  joint 
is  ftrengthened  by  a  broad  fafcia,  or  ftieath,  which 
comes  from  the -tendons  of  the  interoflei  mufcles,  co- 
vers the  backs  of  all  the  fingers,  and  which  is  efpecially 
ftrong  over  the  joints.    One  part  of  the  apparatus  of 
the  wrift  joint  is  the  fmooth  and  lubricated  sheath,  in 
'  which  the  tendons  of  the  fingers  run.    It  is  formed 
in  part  by  the  outer  fide  of  the  capfule  of  the  wrift, 

and 

*  And  thefe  alfo  are  named  according  to  their  feveral  direftions, 

LIGAMENTA  ARTICULARIA,  LATERALIA,  RECTA  PERPENDICULARIA,  &C. 

f  Thefe  are  named  the  ligAmenta  interossea. 
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and  in  part  by  that  bridge  of  ligament  which  proceed^; 
from  the  four  corner  points  of  the  carpal  bones.  This 
fheath  is  hned  with  a  delicate  and  fofter  modification 
of  the  common  tendinous  membrane,  is  fully  bedewed 
with  mucus,  and  is  fairly  to  be  ranked  with  the  burf=e 
mucofae,  as  it  is  indeed,  like  them,  a  flmt  fack.  But  it 
is  farther  crofled  in  fuch  a  manner  by  partitions  be- 
longing to  each  flexor  tendon,  that  each  of  therh  may 
be  faid  to  have  its  appropriated  burfa  mueofa.  And 
thefe  burfae,  to  prevent  the  bad  confequences  of  fric- 
tion, are  put  both  betwixt  the  crofs  ligament  and  the 
tendons,  and  alfo  betwixt  the  tendons  of  the  upper- 
moft  mufcle,  and  of  the  deeper  one,  and  again  betwixt 
the  tendons  of  the  fingers  and  of  the  thumb. 

In  the  fame  way  the  flieaths  of  the  tendons,  as  they 
run  along  the  fingers,  may  be  confidered  as  part  of  the 
apparatus  of  their  joints ;  for  the  firfl  fet  of  burfse,  viz. 
thofe  which  lie  in  the  palm  of  the  hand,  flop  before 
they  reach  the  firft  joints  of  the  fingers,  and  then  other 
longitudinal  burfge  begin  from  the  firfl:  joint  of  the  fin- 
gers, and  go  all  along  them  to  the  laft  joint,  forming 
a  flieath  for  the  tendons  to  run  in,  which  doe's  at  once 
the  office  of  a  ftrong  hgament,  binding  them  down  in 
their  places,  and  which  is  fo  lubricated  on  its  internal 
furface,  as  to  fave  the  necefl[ity  of  other  burfse.  Thefe 
flieaths  are  thicker  in  certain  points,  fo  as  to  form  crofs 
rings  of  ftrong  hgament ;  but  the  common  flieath,  and 
thefe  thicker  rings,  ftillform  one  continued  canal;  thefe 
are  named  the  sheaths  and  annular  ligaments,  or 
CROSS  LIGAMENTS  *  of  the  fingcrs,  and  are  of  the  fame 
nature  with  the  burfae.    Befides  thefe,  there  are  no  di- 

ftind 

^  LiGAMENTA  VAGINALIA,  LIQAMBNTA  CRUCIATA,  PHALANGU.M,  &C. 
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ftindl  burfe  on  the  fingers,  but  there  are  feveral  about 
the  wrift,  and  one  efpecially  of  confiderable  fize  at  the 
root  of  the  thumb  f . 


GHAP.  III. 
JOINTS  OF  THE  THIGH,  LEG,  AND  ANCLE, 

OF  THE  HIP  JOINT. 

T  HE  acetabuUim,  which  is  rough  in  the  naked  bone,  is 
naturally  Hned  with  a  thick  and  very  fmooth  cartilage. 
The  head  of  the  thigh  bone  is  covered  with  a  fimilar  car- 
tilage, alfo  very  thick  and  fmooth ;  and  thefe  cartilages 
'almoft  fill  up  that  deep  dimple  which  is  feen  in  the 
centre  of  the  head  of  the  thigh  bone,  and  fmooth  that 
hole  which  is  formed  in  the  centre  of  the  focket,  by 
the  meeting  of  the  feveral  pieces  of  which  it  is  compo- 
fed.    The  focket  is  not  only  deep  in  its  bones,  but  is 
further  deepened  by  the  cartilage  which  tips  the  edge 
of  the  focket,  and  which  ftands  up  to  a  confiderable 
height.    The  focket  is  imperfedt  at  that  fide  which 
looks  towards  the  thyroid  hole  ,  the  bony  edge  is  en- 
tirely awanting  there,  and  the  fpace  is  [filled  up  by  a 
ilrong  cartilaginous  ligament,  which  goes  acrofs  this 
gap,  from  the  one  point  to  the  other,  and  from  its  go- 
ing acrofs  is  named  the  ligamentum  labiu  cartila- 

GINiSI 

f  Vide  Monro's  Burfae  Mucofse. 
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GiNiEi  TRANSVERSALE  *.  The  capfular  ligament  of  the 
hip  joint  is  the  thickeft  and  ftrongeft  of  all  the  body. 
It  is,  hke  other  capfules,  a  refledion  and  thickening  of 
the  periofteum ;  the  periofteum  coming  along  the  out- 
fide  of  the  bone,  leaves  it  at  the  edge  of  the  focket. 
The  periofteum,  or  rather  perichondrium  from  the  in- 
iide  of  the  focket,  comes  up  to  the  edge,  and  meets 
the  outer  layer.  They  unite  together,  fo  as  to  form 
the  general  capfule  enclofing  the  ring-like  cartilage, 
which  tips  the  edge  of  the  focket  between  them.  This 
ligament  enclofes  all  the  bones  from  the  edges  of  the 
focket  to  the  roots  of  the  trochanters,  embracing  not 
only  the  head,  but  the  neck  of  the  thigh  bone.  The 
'  outer  plate,  continuous  with  the  periofteum,  is  thick 
and  ftrong,  and  is  affifted  by  much  cellular  fubftance 
condenfed  round  it,  and  it  is  further  thickened  by  flips 
which  come  from  the  iliacus,  glutaeus,  and  other  muf- 
cles  which  pafs  over  the  joint,  while  the  external  plate 
of  the  ligament  lines  the  whole  with  9,  foft  and  well 
lubricated  coat. 

In  addition  to  this  general  capfule,  there  are  two  in- 
ternal ligaments,  ift,  The  rourjd  ligament,  as  it  is  call- 
ed, which  comes  from  the  centre  of  the  focket  to  be 
fixed  into  the  centre  of  the  ball  of  the  thigh  bone.  It 
is  riot  round,  but  flat  or  triangular.  It  has  a  broad 
triangular  bafis,  rooted  in  the  focket  exadly  at  that 
place  where  the  feveral  bones  of  the  focket  meet,  form- 
ing a  triangular  ridge,  which  gives  this  triangular  form 
to  the  central  ligament.    It  has  three  angles,  and  three 

flat 

*  This  ligament  is  double,  that  is,  there  is  one  on  the  infide  of 
the  edge,  and  one  on  the  outfide  ;  thence  it  is  often  reckoned  as 
two  ligaments,  viz.  ^igamentom  transversale  internum  et  ex- 
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flat  fides.    It  is  broad  where  it  arifes  from  the  bottom 
of  the  focket,  is  about  an  inch  and  a  half  in  length, 
grows  narrower  as  it  goes  outwards  towards  the  head 
of  the  bone,  and  is  almoft  round  where  it  is  implanted 
into  the  dimple  in  the  head  of  the  thigh-bone,  at  which 
point  it  is  fo  fixed,  as  to  leave  a  very  rematkable  rough- 
nefs  in  the  naked  bone.    But  round  the  roots  of  this 
ligament,  and  in  the  bottom  of  the  focket,  there  is  left 
a  pretty  deep  hollow,  which  is  faid  to  be  filled  up  with 
the  fynovial  gland.    It  is  wonderful  how  eafily  authors 
talk  of  the  fynovial  gland,  as  if  they  had  feen  it;  they 
defcribe  very  formally  itsafTedions  and  difeafes,as  when 
hurt  by  a  blow  upon  the  trochanter ;  yet  there  is  no 
diftinft  gland  to  be  found.   There  is  a  fringed  and  rag- 
ged mafs  lodged  in  the  bottom  of  the  focket,  hanging- 
out  info  the  hollow,  and  continually  rubbed  by  the  ball 
of  the  thigh-bone  in  its  motions :  the  fringes  and  points 
certainly  are  duds  from  which  we.  can  fqueeze  out 
mucus  J  but  it  is  by  no  means  proved  that  they  belong- 
to  a  fynovial  gland,  and  it  looks  rather  as  if  the  du6l3 
were  themfelves  the  fecreting  organ,  like  the  lacuna?, 
or  mucous  bags  in  the  tongue,  ^or  in  the  urethra  vagi- 
na, oefophagus,  and  other  hollow  tubes.    Such  a  fl;ruc- 
ture  is  fitter  for  fuffering  the  fi;rong  preflure,  and  con- 
tinual adion  of  the  thigh  bone,  than  any  determined 
gland.    We  fee  then  nothing  but  mucous  du^ts  of  a 
fringed  form,  hanging  down  from  this  hollow  into  the 
cavity  of  the  joint,  a  quantity  of  fat  accompanying 
thefe  fringes,  and  a  pappy  mucous  membrane,  which 
keeps  thefe  fringes  and  fatty  membranes  orderly,  and 
in  their  places,  and  which  ties  them  fo  to  the  angles  of 
the  triangular  ligament,  that  they  muft  move  with  the 
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motions  of  the  joint.  This  mucous  membrane,  whicb 
keeps  thefc  fatty  fringes  orderly,  has  two  or  three  fmall 
bridles  in  different  diredions,  whence  they  are  named 
the  LiGAMENTA  MUCOSA,  or  ligamcutula  malTae  adipofae 
glandulofa  ;  and  this  may  be  confidered  as  the  conti- 
nued infledlion  of  the  fofter  internallamella  of  the  cap- 
fule,  which  not  only  lines  the  focket,  but  is  refleded 
over  the  central  ligament,  and  over  the  globe  of  the 
thigh-bone,  covering  them  alfo  with  a  delicate  mucous 
coat.  Other  fringes  of  the  fame  kind  are  found  at  the 
lower  part  of  the  joint,  lying  round  the  neck  of  the 
thigh  bone,  near  the  angle  where  the  capfular  liga- 
ment is  implanted  into  the  root  of  the  great  trochanter: 
the  liquor  from  thefe  mucous  fimbriae,  with  the  gene- 
ral ferous  exudations,  are  mixed  and  blended  for  lu- 
bricating the  joint. 

This  capfule,  which  is  naturally  the  thickeft  and 
ftrongefl  in  the  body,  almoft  a  quarter  of  an  inch  in 
thicknefs,  is  farther  flrengthened  by  many  additions; 
for  a  flip  of  very  flrong  tendinous,  or  cellular  fubftance 
condenfed,  comes  down  from  the  lower  fpinous  pro- 
cefs  of  the  os  ilium,  and  fpreads  out  over  the  capfule, 
and  ftrength&ns  it  very  much  on  its  fore  part ;  the 
fmallefh  of  the  glutaei  mufcles  adheres  to  the  capfule, 
and  flirengthens  it  behind ;  the  pfoas  magnus  and  ilia- 
cus  internus  pafs  by  the  inner  fide  of  the  capfule,  and 
though  they  do  not  abfolutely  adhere  to  it,  they  de- 
pofit  much  cellular  fubftance,  which  is  condenfed  fo  as 
to  fl:rengthen  the  capfule,  forming  at  the  fame  time  a?- 
large  burfa  mucofa,  betwixt  their  tendinous  fibres  and 
the  joint.  That  tendqn  of  the  redus  mufcle  which 
comes  from  the  margin  •of  the  focket,  hes  upon  the 
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tauter  fide  of  the  capfule,  adheres  to  it,  and  ftrengthens 
it.  The  fecurity  of  the  hip-joint  feems  to  depend 
more  upon  the  ftrength  of  its  capfular  ligament,  than 
that  of  almoft  every  other  joint. 

THE  KNEE-JOINT. 

The  knee-joint  is  one  of  the  moft  fuperficial  joints, 
and  one  of  the  weakeft,  fo  far  as  relates  to  the  bones,  for 
the  flat  condyles  of  the  thigh-bone  are  merely  laid  up- 
on the  flat  head  of  the  tibia.  Tliere  is  here  no  fair  ca- 
vity, receiving  a  large,  head,  as  in  the  joint  of  the  hip  ; 
no  flighter  ball  and  focket,  as  in  the  fingers  ;  no  ftrong 
overhanging  bones,  as  in  the  flioulder  ;  no  hook-like 
procefs,  as  in  the  ulna.  This  is  not  a  hinge-joint,  like 
the  ancle,  fecured  between  two  points  of  bone.  We 
do  not  find  the  means  of  fiirength  in  its  bones,  but  in 
the  number,  fize,  and  difpofition  of  the  great  ligaments 
with  which  its  bones  are  joined';  by  virtue  of  thefe  hga- 
ments  it  is  the  ftrongefl:  joint  of  the  human  body,  the 
moft  opprefled  by  great  loads,  the  moft  exercifed  in 
continual  motions,  yet  lefs  frequently  difplaced  than 
any  other.  But  this  complication  of  ligaments  which 
gives  it  mechanical  ftrength,  is  the  very  caufe  of  its 
conftitutional  weaknefs,  makes  it  very  delicate,  and 
very  liable  to  difeafe. 

The  bones  which  compofe  this  joint  are  the  tibia, 
thigh-bones,  and  patella ;  and  they  are  united  by  ma- 
ny ligaments,  both  within  and  without  the  joint. 

I  ft,  The  CAPSULE  of  the  knee  is  naturally  very  thin 
and  dehcate,  tranfparent  as  a  cobweb.  This  thin  capfule 
comes  from  the  forepart  of  the  thigh-bone,  all  round 
the  articulating  furfaces,  whence  it  goes  downwards  by 
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the  fides  of  the  condyles ;  from  this  origin  it  is  inferted 
into  all  the  edge  of  the  rotula,  and  ii^  fuch  a  way  as  to 
keep  the  rotula  properly  without  the  cavity  of  the 
joint,  the  capfular  ligament  going  over  its  inner  furface, 
and  lining  it  with  a  fmooth  and  delicate  coat.  It  is 
fixed  below  into  all  the  circle  of  the  head  of  the  tibia, 
and  thus  completes  its  circle,  embracing  all  the  bones. 
This  capfule,  naturaUy  fo  thin  and  delicate,  is  made  up 
from  all  the  farrounding  parts  to  a  confiderable  thick- 
nefs ;  firll,  it  is  covered  behind  by  the  heads  of  the 
gaftrocnemii ;  at  the  fides,  by  the  biceps,  and  other 
niufcles  of  the  hamftrings  ;  on  its  fore  part,  it  is 
fl:rengthcned  by  the  general  fafcia  of  the  thigh,  which 
goes  down  over  the  knee,  and  being  there  reinforced, 
both  by  its  adhefion  to  the  bones,  and  by  the  broad 
expanfion  of  the  vaftus  internus  fartorius  biceps,  and 
other  mufcles,  which  go  out  over  the  patella,  it  adheres 
to  the  capfule,  and  makes  the  whole  very  fl;rong  ;  be- 
fides  which,  there  is  a  ligament,  which,  lying  in  the 
]iam,  upon  the  back  part  of  the  capfule,  is  named,  in 
complirrient  to  Winflow,  ligamentum  posticum  win- 
SLowii.  It  is  a  hgament  fomewhat  refembling  the  la- 
teral ligaments  of  the  elbow.  It  arifes  from  the  outer 
condyle,  goes  obliquely  acrofs  the  back  .part  of  the 
joint,  adheres  to  it,  and  fi:rengthens  it ;  but  often  it  is 
not  found  at  all,  or  in  fuch  fl:raggling  fibres  as  cannot 
be  accounted  a  ligamentum.  It  is  manifeft  that  the 
knee  requires  fome  fuch  additional  ligaments  behind, 
to  ferye  as  a  check,  and  to  prevent  its  yielding  too 
far. 

1.  The  knee,  as  being  a  hinge-joint,  has  its  ftronger 
ligaments  at  the  fides,  and  although  we  fpeak  of  la- 
teral 
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teral  ligaments  in  the  other  joints,  this  is  the  only- 
one  where  the  lateral  ligaments  are  very  diftinft, 
from  the  common  capfule  of  the  joint ;  on  the  inner 
fide  of  the  joint,  there  comes  down  from  the  internal 
condyle  ■  of  the  thigh-bone,  a  broad,  flat,  hgament, 
which  is  fixed  intO'  the  inner  head  of  the  tibia,  and 
is  named  the  internal  lateral  hgament ;  on  the  out- 
fide  of  the  knee,  there  defcends  from  the  tip  of  the 
outer  condyle  a  much  ftronger  hgament,  not  quite  fa 
flat,  rather  round  :  It  extends  from  the  condyle  of  the 
thigh-bone,  to  the  bump  of  the  fibula  which  it  em- 
braces. It  is  a  httle  conical  from  above  downw^ards ; 
it  is  from  two  to  three  inches  in  length,  and  is  na- 
med LIGAMENTUM  LATERALS  EXTERNUiyi  LONGIOR,  tO 

diftinguifli  it  from  the  next ;  for  behind  this  firfl:  ex- 
ternal ligament,  there  arifes  a  httle  lower  from  the 
fame  condyle,  along  with  the  outer  head  of  the  gaf- 
trocnasmius  mufcle,  a  hgament  which  is  called  the 

LIGAMENTUM  LATERALE  EXTERNUM  BREVIOR,  and  it  is 

•  not  fliorter  only,  but  fo  fparce  as  not  to  be  eafily 
dillinguiflied,  not  having  the  true  form  of  a  lateral 
ligament  coming  down  from  the  condyle,  but  of  a 
mere  ftrengthening  of  the  capfule,  coming  upwards 
from  the  knob  of  the  fibula. 

3.  The  joint  is  fl:ill  further  fecured  by  internal  li- 
gaments which  are  within  the  cavity  of  the  joint; 
they  are  named  the  crucial  ligaments  of  the  knee. 
They  arife  betwixt  the  hollow  of  the  condyles  of  the 
thigh-bone,  and  are  implanted  into  the  back  part  of 
the  middle  rifing  of  the  tibia :  they  lie  in  the  back 
part  of  the  joint,  flat  upon  the  back  of  the  capfule, 
^nd  the  one  croflTmg  a  httle  before  the  other  (but  yet  i^ 
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contact  with  each  other,  at  the  place  of  crofling) : 
they  are  diftinguifhed  by  the  names  of  anterior  and 

POSTERIOR   CRUCIAL  LIGAMENTS. 

The  POSTERIOR  CRUCIAL  Hgamcnt,  is  more  perpen- 
dicular ;  it  arifes  from  the  hollow  betwixt  the  con- 
dyles of  the  thigh-bone,  and  is  implanted  into  a 
roughnefs  on  the  back  of  the  tibia,  betwixt  its  two 
cup-like  hollows,  and  behind  the  tubercle  which  di- 
vides thefe  hollows  from  each  other.  While  the  pof- 
terior  arifes  rather  from  the  internal  condyle,  the 
ANTERIOR  LIGAMENT  arifcs  properly  from  the  external 
condyle,  paffes  obliquely  over  the  tuber,  in  the  arti- 
culating furface  of  the  tibia,  and  terminates  in  the 
cup-hke  hollow.  The  effect  of  thefe  two  ligaments 
is  more  particular  than  is  commonly  obferved  ;  for  the 
one  goes  obliquely  out  over  the  articulating  furface  of 
the  tibia,  while  the  other  goes  diredlly  down  behind 
the  joint ;  and  of  courfe  when  the  knee  is  bended, 
the  pofterior  ligament  is  extended ;  when  the  leg  is 
llretched  out,  the  anterior  ligament  is  extended  j  they 
both  are  checks  upon  the  motions  of  the  joint :  the 
anterior  ligament  prevents  the  leg  going  too  far  fore- 
wards  ;  the  pofterior  ligament  prevents  it  being  too 
much  bent  back  upon  the  thigh. 

4.  The  moft  admirable  part  of  the  mechanifm  of 
this  joint,  is  the  two  semilunar  cartilages.  They 
are  fo  named  from  their  femilunar  form ;  they  he  up- 
the  top  of  the  tibia,  fo  as  to  fill  up  each  of  them  one  of 
the  hollows  on  the  top  of  that  bone.  They  are  thick- 
er towards  their  convex  edges,  thinner  towards  their 
concave  edges ;  they  end  by  two  very  acute  and  long 
horns,  named  the  cornua  of  the  lunated  cartilages. 
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In  fliort  they  reTemble  the  Ihape  of  the  label,  which 
we  put  round  a  wine  decanter;  and  the  two  horns  are 
tied  to  the  tubercle,  or  ridge  that  ftands  in  the  mid- 
dle of  the  articular  furface  of  the  tibia,  and  confequent- 
ly  they  are  turned  towards  each  other,  fo  as  to  touch 
in  their  points.  There  are  here,  as  in  the  other  joints, 
maffes  of  fat  encloling  the  fimbriated  ends  of  the 
mucous  dudts.  Thefe  fimbriae,  and  fatty  bundles, 
are  formed  chiefly  round  the  circumference  of  the 
patella,  commonly  furrounding  it  with  a  complete 
fringe ;  they  are  alfo  found  at  the  back  of  the  cavity, 
about  the  crucial  Hgaments,  and  in  all  the  interftices 
of  the  joint;  the  fatty  bundles  filling  up  the  interftices, 
protedling  the  mucous  dudls  from  more  violence,  than 
what  is  juft  necelTary  to  empty  them,  and  perhaps 
mixing  their  exudation  with  the  mucus  of  the  dudls. 

Thefe  mafles  of  fat  lie  covered  by  the  delicate  in- 
ternal furface  of  the  capfule,  and  the  mucous  fimbriae 
projedt  from  it. 

The  inner  furface  of  the  capfule  is  fo  much  larger 
than  the  joint  which  it  lines,  that  it  makes  many  folds 
or  lurks,  and  feveral  of  thefe  are  diftinguiflied  by  par- 
ticular names.  Thus,  at  each  fide  of  the  patella, 
there  are  two  fuch  folds,  the  one  larger  than  the  other, 
whence  they  are  named  LioAMENXiJM  alare  ma  jus, 
and  LiGAMENTUM  Ai,ARE  MINUS.  Thefe  two  folds  are 
like  two  legs,  which  join  and  form  one  middle  fold, 
which  runs  acrofs  in  the  very  centre  of  the  joint,  viz. 
from  the  lower  end  of  the  patella,  to  the  point  of  the 
thigh-bone,  in  the  middle  betwixt  the  condyles.  It 
keeps  the  loofer  fatty  bundles  and  fimbriated  duds 
in  their  place,  (viz.  the'  hollow  betwixt  the  condyles, 
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where  they  are  leaft  expofed  to  harm);  thence  it  has 
been  long  named  the  ligamentum  mucosum.  The 
internal  membrane  of  the  joint  covers  alfo  the  femi- 
liinar  ligaments,  as  a  perichondriam  ;  it  comes  off 
from  the  ridge  of  the  tibia,  touches  the  horns  of  the 
femilunar  cartilages,  moves  over  the  cartilage,  fo  as 
to  give  them  their  coat,  and  at  the  point  where  it  firft 
touches  the  horns,  it  forms  four  little  ligaments,  two 
for  the  horns  of  each  cartilage.  Thefe  tags  hy  which 
the  four  points  of  the  lunated  cartilages  are  tied,  are 
named  the  ligamenta  cartilaginum  lunatarum,  or 
more  limply  named  "the  four  adhefions  of  the  lunated 
cartilages.  There  is  a  little  flip  of  ligament,  which 
goes  round  upon  the  fore  part  of  the  knob  of  the  ti- 
bia, and  ties  tlie  fore  parts  of  thefe  two  cartilages  to 
each  other.  It  is  named  ligamentum  transversale 
COMMUNE,  becaufe  it  goes  acrofs  from  the  fore  edge  of 
the  one  cartilage,  to  the  fore  edge  of  the  other,  and 
becaufe  it  belongs  equally  to  each ;  but  for  their  fur- 
ther fecurity,  thefe  cartilages  alfo  adhere  to  their  out- 
er circle,  or  thick  edge,  to  the  internal  furface  of  the 
general  capfule  of  the  joint,  and  that  again  adheres 
to  the  lateral  ligaments  which  are  without  it;  fo  that 
there  is  every  fecurity  for  thefe  cartilages  being  firm 
enough  in  their  places,  to  bear  the  motions  of  the 
joint,  and  yet  loofe  enough  to  follow  them  eaiily. 

This  joint  has  the  largeft  burfas  mucofa^  of  all,  and 
thefe  perhaps  the  moft  frequently  difeafed.  There  b 
one  burfa  above  the  patella,  betwixt  the  common 
tendon  of  the  extenfor  mufcles  and  the  fore  part  of 
the  thigh-bone,  which  is  no  lefs  than  three'  inches  in 
length.  There  is  a  fmaller  burfa  about  an  inch  be- 
low 
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low  the  patella,  and  under  the  ligament  of  the  patella, 
proteding  it  from  fridion,  upon  the  head  of  the  ti- 
bia. Thefe  burfae,  I  am  perfuaded,  are  often  the  feat 
of  difeafe,  when  it  is  judged  to  be  in  the  joint  itfelf. 
But  the  truth  is  very  eafily  known  ;  for  if  a  fweUing 
appear  under  the  patella,  projedling  at  the  fides,  and 
raifing  the  patella  from  the  other  bones,  we  are  fure 
that  it  muft  be  in  the  main  cavity  of  the  joint :  but 
if  fwelUngs  appear  above  and  below  the  patella,  then 
there  is  reafon  to  believe,  that  thefe  belong  to  the 
great  burfse,  which  are  placed  above  and  below  the 
patella,  a  complaint  which  is  far  lefs  formidable  than 
a  fwelling  of  the  joint  itfelf:  I  would  almoft  fay,  ea- 
lily  cured ;  for  openings  into  thefe  burfae,  though 
they  fliould  be  avoided,  are  lefs  dangerous  than  open- 
ings into  the  joint.  It  is  from  miftaking  fuch  tu- 
mours for  coUedlions  in  the  capfule  itfelf,  that  authors 
^eak  of  openings  into  the  joint  as  a  famihar  or  eafy 
thing,  or  think  that  they  have  done  fuch  operations 
lafely,  when  probably  they  were  pundluring  the  burfae 
only. 

Thefe  burfae  mucofae  lie  under  the  tendon  of  the 
extenfor  mufcles,  and  under  the  ligament  of  the  pa- 
tella :  They  are  of  the  fame  fubftance  with  the  cap- 
fule of  the  joint  itfelf ;  they  lie  over  the  capfule, 
united  to  it  by  cellular  fubftance,  and  the  bundles  of 
fat  which  are  difpofed  irregularly  about  the  joint,  be- 
long partly  to  the  burfae,  and  partly  to  the  capfule ; 
one  end  projeding  into  the  cavity  of  the  burfae,  while 
the  other  end  of  the  fame  fatty  bundles  projeds  into 
the  cavity  of  the  joint. 

3  L  Thus 
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Thus  the  knee-joint,  which  is  the  moft  importaiu 
in  all  the  body  ;  the  moft  opprefled  by  the  weight  of 
the  trunk,  and  by  the  accidental  loads  which  we  car- 
ry ;  the  moft  exerqifed  in  the  common  motions  of 
the  body,  and  the  moft  hable  to  fhocks  and  blows, 
which  is  the  moft  fuperficial  and  the  weakeft  in  all 
that  refpeds  its  bones,  is  the  ftrongeft  in  its  ligaments, 
and  the  rnoft  perfed;  in  all,  the  provifions  for  eafy  mo- 
tion. 

1.  The  great  capsule  of  the  joint  enclofes  the 
heads  of  the  bone,  fecretes  (in  part)  and  contains  the 
iinovia  ;  Hnes  the  joint  with  a  fmooth  and  delicate 
membrane,  and,  by  turning  over  all  the  parts,  and 
adhering  to  them,  it  forms  the  perichondrium  for  the 
cartilaginous  heads  of  the  bones,  and  the  covering  and 
ligaments  for  the  movipg  cartilages  of  the  joint. 

2.  This  capfule,  which  is  exquifitely  thin,  and 
which  was  formed  for  other  ufes  than  for  giving 
ftrength  to  the  joint,  is  furrounded  on  all  fides  with 
fuch  continuations  of  the  common  fafcia,  and  fuch 
particular  expanfions  of  the  ham-ftring  and  other 
mufcles,  as  by  adding  outwardly  fucceflive  layers 
to  the  capfule,  brings  it  to  a  confiderable  degree  of 
ftrength. 

3.  The  capfule  having  no  ftrefs  upon  its  fore  part, 
is  very  thin  upon  its  fore  part,  viz.  at  the  fides  of  the 
patella,  but  is  ftrengthened  at  the  fides  by  f^ir  and 
diftindt  ligaments,  going  from  point  to  point  of  the 
three  great  bones,  and  fo  large  and  particular,  as  to 
deferve,  more  than  any  others  in  the  body,  the  name 
of  LATERAL  LIGAMENTS  ;  at  the  back  part  of  the  joint, 
the  fame  ftrength  is  not  required  as  at  the  fides ;  yet 

it 
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it  muft  be  flronger  than  at  its  fore  part,  wherefore  it  is 
ftrengthened  by  the  additional  bands  which  are  fome- 
times  general  and  confufed,  but  often  fo  perfect  and 
diftindt,  as  to  be  known  by  the  name  of  the  posterior 
LIGAMENT  of  WiNSLow  ;  and  2is  the  lateral  ligamentsf 
prevent  all  lateral  motions,  this  ftrengthening  of  the 
capfule  ferves  as  a  check  band  behind. 

4.  It  is^only  in  the  greateft  joints  that  we  find  the 
additional  fecurity  of  internal  ligaments,  and  the 
only  joints  where  they  are  perfed:,  are  the  joints  df 
the  hip  arid  of  the  kriee ;  the  former  having  its  round, 
or  rather  triangular  ligament  which  ifecures  the  great 
ball  of  the  thigh-bone,  and  fixes  it  in  its  place ;  the 
latter  having  its  cruical  ligaments,  which,  coming 
both  from  one  point  nearly,  and  going  the  one  over 
the  face  of  the  tibia,  and  the  other  down  the  back  of 
that  bone,  ferve  the  double  purpofe  of  binding  the 
bones  firmly  together,  and  of  checking  the  larger  and 
dangerous  motions  of  the  joint,  the  fore  ligament 
preventing  it  going  too  fu*.  forwards,  and  the  back  li- 
gament preventing  it  bending  too  much. 

5.  A  moving  cartilage  for  facilitating  motion 
and  leffening  friction,  iS  not  common,  but  is  peculiar 
to  thofe  joints  whofe  motions  are  very  frequent,  or 
which  move  under  a  greater  weight ;  fuch  are  the  in- 
ner head  of  the  clavicle,  the  articulation  of  the  jaw, 
and  the  joints  of  th-e  wrift  and  of  the  knee  ;  and  it  is 
itn  the  knee  that  the  moveable  cartilages  have  their 
moft  perfedl  forms  and  ufe,  are  large  and  flat  femilu- 
nar,  to  correfpond  with  the  forms  on  the  head  of  the 
tibia ;  thicker  at  their  outer  edges  to  deepen  the  fock- 
et ;  and  though  moveable,  yet  fo  tied  with  ligaments, 
as  never  to  go  out  from  their  right  place. 

3  L  ij  And, 


45^ 


JOINTS  or  THE 


And,  6.  The  mucous  folicular  bundles  of  fat,  and 
the  burfas  mucofae,  which  complete  the  lubricating 
apparatus  of  the  joint,  and  the  mucous  frenulae  or 
ligaments,  which  both  condudl  the  mucous  fringes 
and  keep  them  in  their  place,  are  more  perfed  in  the 
kne&,  and  greater  in  number  and  fize,  than  in  any 
oth^r  joint. 

I  may  well  call  this  the  moft  complicated,  and  (hy 
daily  and- melancholy  proofs)  it  is  known  to  be  the 
moft  dehcate  joint  of  the  body* 

FIBULA. 

The  FIBULA  is  a  fupport  to  the  tibia  in  its  various 
accidents ;  it  gives  a  broader  origin  to  the  mufcles^ 
and  it  is  the  chief  defence  of  the  ancle  joint.  It  has 
no  motion  upon  the  tibia ;  the  beft  authors  fpeak  of 
it  as  a  fymphyfis,  which  clafles  it  with  the  joinings  of 
the  pelvis,  and  excludes  it  from  the  lift  of  true  and 
moveable  joints.  It  is  united  with  the  tibia  by  a  fort  of 
flat  cartilaginous  furface  upon  either  bone  ;  it  is  mere- 
ly laid  upon  the  tibia,  not  funk  into  it.  It  is  tied  by  a 
c^ofe  capfule  :  it  has  no  particular  ligament  for  itfelf ; 
but  is  ftrengthened  by  the  external  lateral  ligament  of 
the  knee,  which  adheres  to  this  knob,  and  by  the  in- 
fertion  of  the  biceps  tendon,  which  is  implanted  into 
this  point,  and  which  fpreads  its  expanded  tendon 
over  the  fore  part  of  the  tibia,  and  holds  the  bones 
together  5  and  the  firmnefs  of  the  fibub  is  further 
fecured  by  the  great  interofleous  ligament,  which 
goes  from  bone  to  bone; 

ANCLE. 

The  ANCLE  joint  owes  lefs  of  its  ftrength  to  liga- 
ments than  to  the  particular  forms  of  its  bones ;  for 
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■while  the  ftrong  lateral  ligaments  of  the  knee  guard 
It  fo  that  it  cannot  be  diflocated  till  they  are  torn, 
the  lower  heads  of  the  tibia  and  fibula  fo  guard  the 
foot,  that  it  cannot  be  laxated  fideways,  without-  fuch 
violence  as  breaks  thefe  bones :  Firft,  the  fibula  is  fo 
connected  with  the  tibia,  at  its  lower  end,  that  they 
form  together  one  cavity  for  receiving  the  aftragylus, 
with  two  projecting  points,  the  fibula  forming  the 
outer  ancle,  and  the  tibia  forming  the  procefs  of  the 
inner  ancle ;  the  joining  of  the  fibula  to  the  tibia 
here,  is  like  that  of  its  upper  end,  too  clofe  to  a^dmit 
of  the  fmalleft  motion,  and  it  is  thoroughly  fecured 
by  particular  ligaments,  one  of  which  pafling  from  the 
fibula  to  the  tibia  on  the  fore  part,  is  named  the  liga- 
MENTUM  SUPERIOR  ANTicuM,confifl:ing,  in  general,  of  one 
or  two  diftindl  flat  bands.  Another  more  continued 
and  broader  ligamentous  membrane  goes  from  the 
fibula  to  the  tibia  acrofs  the  back  part,  and  is  named 

JLIGAMENTUM    POSTICUM    SUPERIUS  ;    the  LIGAMENTUM 

posTicuM  iNFERius,  being  but  a  flip  of  the  fame.  Next 
comes  the  capfule  of  the  joint,  which  joins  the  aftra- 
galus  to  the  lower  heads  of  the  tibia  and  fibula  ;  it  is 
thinner  both  before  and  behind,  than  we  fliould  ex- 
pedt  from  the  flirength  of  a  joint  which  bears  all  the 
weight,  and  the  moft  violent  motions  of  the  body. 
But,  in  fad,  the  capfule  every  where  ferves  other 
purpofes  than  giving  fl:rength  to  the  joint,  and  never 
is  fl:rong,  except  by  additional  hgaments  from  without ; 
fo  it  is  with  the  ancle  joint,  the  capfule  of  which  is  ex- 
ceedingly thin  before ;  but  it  is  ftrengthened  at  the 
back  part,  and  cfpecially  at  the  fides,  by  fupplementary 
ligaments :  f'irit,  a  fl^ong  ligament  comes  down  from 
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the  acute  'point  of  the  inner  ancle,  expands  in  a  ia- 
diated  form  upon  the  general  capfule  ;  adheres  to  it, 
and  ftrengthens  it,  and  is  fixed  all  along  the  fides  of 
the  aftragalus :  This  Hgamcnt,  coming  from  one  point 
and  expanding  to  be  inferted  into  a  long  line,  has  a  tri- 
angular form,  whence  it  is  named  ligamentum  del- 
ToiDES  ;  and  while  the  general  ligament  fecures  the 
joint  towards  that  fide,  the  obhque  fibres  of  its  fore 
edge  prevent  the  foot  being  too  much  extended,  as  in 
leaping,  and  its  oblique  fibres  on  the  back  edge  prevent 
its  being  too  much  bended,  as  in  climbing ;  but  the  li- 
gaments of  the  outer  ancle,  tying  it  to  the  outer  fide 
of  the  afliragalus,  are  indeed  diftinct,  one  going  for- 
wards, one  going  backwards,  and  one  running  diredlly 
downwards ;  one  goes  from  the  point  or  knob  of  the 
fibula,  obliquely  downwards  and  forwards,  to  be  infert- 
ed into  the  fide  of  the  afi:ragalus ;  it  is  fquare  and  flat, 
of  confiderable  breadth  and  ftrength,  and  is  called 
LIGAMENTUM  FIBULA  ANTERius.  Another  ligament 
goes  perpendicularly  downwards,  from  the  acute  point 
of  the  outer  ancle,  to  fpread  upon  the  fide  of  the  af- 
tragalus, and  of  the  capfule,  and  is  finally  inferted 
into  the  heel-bone;  this  is  named  the  ligamentum 
FiBULJE  PERPENDicULARE :  A  third  ligament  goes  out 
ftill  from  the  fame  point,  to  go  backwards  over  the 
back  part  of  the  capfule,  adheres  to  the  back  of  the 
capfule,  and  fl:rengthens  it,  and  is  named  ligamentum: 

INTER  FIBULAM,    ET  ASTRAGALUM    POSTERIUS.  There 

is  nothing  very  particularly  worth  of  notice  in  the 
ancle  joint,  for  it  is  covered  with  cartilages,  fined  with 
a  foft  and  mucous  membrane,  and  lubricated  with 
mucous  fimbrias  and  maflTes  of  fat,  fuch  a&  are  found 

in 
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in  aU  the  joints.  It  is  ftronger  than  the  other  joints ; 
jt  can  hardly  be  luxated,  without  a  laceration  of  its 
'ligaments,  and  breaking  of  the  bones  which  guard  it 
at  either  lide ;  and  it  is  the  great  violence  which  is 
required  for  .completing  this  diflocation,  and  the  ter- 
rible complication  of  diflocation,  fradlure,  and  lacera-r 
tion  of  the  fkin,  which  makes  this  accident  fo  dan- 
gerous beyond  any  other  luxation. 

The  ASTRAGALUS,  OS  CALcis,  OS  NAVICULARS,  and  all 
the  bones  of  the  tarfus,  are  uijited  to  each  other  by 
large  heads,  and  diftindl  and  peculiar  joints;  beiide^ 
which,  the  bones  are  crofs,  tied  to  one  another  by  liga- 
ments, fo  numerous  and  complicated,  that  they  cannot 
nor  need  not  be  explained.  They  pafs  acrofs  from 
bone  to  bone,  in  an  infinite  variety  of  diredlions,  fome 
longitudinal,  fome  tranfverfe,  and Tome  oblique.  There 
is  a  curious  complication,  which  we  may  call  a  web  of 
ligaments,  covering  either  fide  of  the  foot  with  fhining 
and  ftar-like  bundles ;  each  bone  has  its  capfular  liga- 
ments for  joining  it  to  the  next ;  each  joint  of  each 
bone  has  its  articulating  cartilages  always  frefh  and  lu- 
bricated; each  joint  has,  befidesits  capfule,  flat  fl:rips 
of  oblique,  longitudinal,  and  tranfverfe  ligaments,  join- 
ing it  to  the  nearefl;  bones,  and  the  greater  bones  have 
larger  and  more  important  ligaments,  as  from  the  af- 
tragalus  to  the  os  calcis,  from  the  os  calcis  to  the  os 
naviculare,  and  from  that  again  to  the  fcaphoid  bone, 

&.C. 

The  metatarfal  bones  have  their  capfular  ligamen^ 
joining  them  to  the  tarfal  bones,  and  they  have  hga- 
ments  ftrengthening  their  capfules,  and  tying  them 
more  ftrongly  to  the  tarfal  bones;  and,  as  in  the  meta- 
6  carpal, 
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carpal  bones,  the  feveral  ranks  are  tied  one  to  anothef 
by  crofs  ligaments  which  pafs  froiji  the  root  of  one 
bone  to  the  root  of  the  next.  We  have  ligaments  of 
the  fame  .defcription  and  ufe,  holding  the  metatarfal 
bones  together,  both  on  the  upper  and  on  the  lower 
farface  of  the  foot ;  and  all  the  hgaments  of  the  foot 
are  of  great  ftrength  and  thicknefs.  The  lower  ends 
of  the  metatarfal  bones  have  alfo  tranfverfe  ligaments 
by  which  they  are  tied  to  each  other.  The  toes  have 
hinge-joints  formed  by  capfules,  and  fecm^ed  by  late- 
ral ligaments,  as  thofe  of  the  fingers  are ;  and,  except 
in  the  ftrength  or  iiumber  of  ligaments,  the  joinings  of 
the  carpus,  metacarpus,  and  fingers,  exaftly  refemble 
the  joinings  of  the  tarfus,  metatarfus,  and  toes. 

But  thefe  hgaments,  though  helping  to  join  the  in- 
dividual bones,  could  not  have  much  effed  in  fupport- 
ing  the  whole  arch  of  the  foot.  It  is  further  fecured 
by  a  great  Hgament,  which  extends  in  one  triangular 
and  flat  plate,  from  the  point  of  the  heel  to  the  root§ 
of  each  toe.  This  is  named  the  aponeurosis  p.lanta- 
Ris  PEDIS,  which  is  not  merely  an  aponeurofis  for  co- 
vering, defending,  and  fupporting  the  mufcles  of  the 
foot;  that  might  have  been  done  on  eafier  terms  with 
a  fafcia  very  flight,  compared  with  this  ;  but  the 
chief  ufe  of  the  plantar  aponeurofis  is  in  fupporting  the 
^rch  of  the  foot.  It  pafles  from  point  to  point,  like 
the  bow-ftring  betwixt  the  two  horns  of  a  bow,  and, 
after  leaping,  or  hard  walking,  it  is  in  the  fole  of  the 
foot  that  we  feel  the  ftraining  and  pain  ;  fo  that,  like 
the  palmar  aponeurofis,  it  fupports  the  arch,  gives  ori- 
gin to  the  ftiort  mufcles  of  the  toes,  braces  them  in 
their  adion,  and  makes  bridges  under  which  the  long 

tendons 
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tendons  are  allowed  to  pafs ;  it  comes  off  from  tlie  heel 
in  one  point;  it  grows  broader  in  the  fame  proportion 
as  the  fole  of  the  foot  grows  broad.  It  is  divided  into 
three  narrow  heads,  which  make  forks,  and  are  infcrt- 
cd  into  the  roots  of  the  fecond,  third,  and  fourth  toes; 
and  the  great  toe  and  the  httle  toe  have  two  fraaller 
or  lateral  aponeuerofis,  which  cover  their  own  particu- 
lar mufcles,  and  are  implanted  into  the  roots  of  the 
great  toe  and  of  the  little  toe. 

The  biirfas  mucofas  furround  the  ancle  and  foot  in 
great  numbers.   None  of  them  having  any  very  diredl 
connedion  with  the  joint,  and  moft  of  them  accom- 
panying the  long  tendons  as  they  pafs  behind  the  ancle, 
or  in  the  fole  of  the  foot,  are  of  that  kind  which  we 
call  tendinous  fheaths.    Firft,  There  are  Iheaths  of  two 
or  three  inches  long,  which  furround  the  tendons  of  the 
tibiahs  pofticus,  and  of  the  peronaei  mufcles,  as  they 
pafs  down  be  hind  the  ancle.    The  flieaths  of  the  pero- 
naei  begin  from  that  point  where  the  tendons  firft  begin 
to  rub  againft  the  bone,  and  are  continued  quite  down 
into  the  fole  of  the  foot ;  making  firft  a  common  fiieath 
for  both  tendons,  and  then  a  burfa  pecuHar  to  the  ten- 
dons of  the  peronaeus  brevis  mufcle,  and  about  an  inch 
in  length.    When  the  peronaeus  longus  begins  to  pafs 
under  the  fole  of  the  foot ;  the  ftieath  which  enclofed 
it  behind  the  ancle,  is  fliut,  and  a  new  burfa  begins ;  in 
the  fame  manner  where  the  tendonsof  the  flexor  pohcis, 
and  flexor  digitorum  pedis,  pafs  behind  the  inner  ancle 
a  burfa  of  three  inches  in  length,  furrounds  them,  and 
facihtates  the  motion.    As  the  tendons  of  flexor  muf- 
cle go  under  the  arch  of  the  foot,  they  lie  among  foft 
parts,  and  rub  chiefly  againft  the  flefli  of  the  maflli 
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carnea,  and  the  belly  of  the  fliort  flexor  mufcles:  But 
whenever  they  touch  the  firft  joints  of  their  toes,  they 
once  more  rub  againft  a  hard  bone.    New  burfoe  are 
formed  for  the  tendons ;  each  burfa  is  a  diftma  bag, 
running  along-the  flat  face  of  the  toe,  and  is  of  a  long 
lhape,  and  the  tendon  is  carried  through  the  centre  of 
the  lubricated  bag,  fo  that  we  fee  once  more,  that 
there  is  no  true  diftiriaion  betwixt  burfae  mucofae,  and 
tendinous  flreaths ;  nor  betwixt  the  tendinous  flieaths, 
and  the  capfules  of  joints. 

Toints  have  been  arranged  under  various  forms,  but 
not  with  much  fuccefs ;  and  I  do  not  know  that  enu- 
nieratihg  the  joints  in  any  particular  order,  wdl  either 
explain  the  motions  of  individual  joints,  or  afiift  m 
recording  their  various  forms ;  fome  joints  are  loofe 
and  free,  capable  of  eafy  motions,  but  weak  m  pro- 
portion, and  liable  to  be  difplaced  ;  fuch  is  the  joint 
of  the  SHOULDER,  which  rolls  in  every  direction;  o- 
ther  rolling  joints  more  limited  in  their  motions,  are 
better  fecured  with  hgaments  of  pecuhar  flrength ; 
fuch  is  the  JOINT  of  the  hip,  where  the  hgaments  are  ot 
<n-eat  flrength  both  within  and  without ;  fome  want- 
Tng  all  circular  motions,  are  hinge  joints,  by  the  mere 
form  of  their  bones;  fuch  are  the  lowek  jaw  the 
VERTEBRA,  the  ELBOW,  and  the  ancle  joints  ;  foine 
ure  hinges  by  their  ligaments,  which  are  then  dii- 
pofed  only  along  the  fides  of  the  boi^s ;  fuch  are  di 
.NEE,  the  RIBS,  the  riNOERS,  and  the  toes     S  m. 
ioints  partake  of  either  motion,  with  all  the  freedoin 
of  aball  andfocket-joint,yet  with  the  ftrengtn  and 
and  fecurity  the  flriaca  hinge  :  Thus  the  WRisx  Ira- 
ing  one  joint  .by  which  its  turning  motions  ar^- 
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formed,  and  another  joint  by  which  it  rolls,  has  the 
two  great  endowments  fo  rarely  combined  in  any  joint 
of  the  freeft  motion,  and  of  great  ftrength  ;  fo  alfo  has 
the  HEAD,  by  the  combination  of  two  joints  of  op- 
polite  ufes  and  forms  ;  for  its  own  condyles,  play  like 
a  mere  hinge,  upon  the  atlas,  and  the  axis  of  the 
dcntatus,  fecures  all  the  properties  of  a  circular  joint; 
this  combinjltion  gives  it  all  the  motions  of  either 
joint,  without  their  peculiar  defefts.  But  there  is 
ft  ill  a  third  order  of  joints,  which  have  fuch  an  ob- 
fcure  and  (huffling  motion,  that  it  cannot  be  obferved. 
The  CARPUS  and  metacarpus,  the  tarsus  and  meta- 
tarsus, the  TIBIA  with  the  fibula,  have  thefe  Ihuf- 
fling  and  almoft  immoveable  joints  ;  they  are  not  in- 
tended for  much  motion  among  themfelves,  but  are 
appointed  by  a  diffufed  and  gradual  yielding,  to  fa- 
cilitate the  motions  of  other  joints. 
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Page  Line 
35.    8  for  crolTi  read  craffi 
46.    6.  from  foot,  for  nerous  r.  nervous 

_— —  ,  — •  vilous  r,  villous 

56.  5.  for  bourborlgmi  r.  borborygmi 
81.  io.  —  ineffentery  r.  mefentery 

83.  3.  —  artereal  r.  a  terial' 

84.  penult,  fr  Wipfer  r.  Wepfer 

85.  19.  for  ileacr.  iliac 

—  penult  for  hipatica  r.  hepatica 
90.    4.  for  fagmoid  r.  figmoid 

92.    8.  — •  miconium  r.  meconium 
.  93.  II.  —  fegmoid  r.  figmoid 

—  24,  —  feminalis  r.  feminales 
99.  34.  yS/- duplication  r.  duplicatrtre 

126.  15.  —  roupes  r.  ropes 

138.  12.  —  nephrecic  r.  nephritic 

139.  XI.  —  naval  r.  navel 
142.  14.  —  papilla  r.  pjpellx 
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145.  16.  for  Belini  read  Bellini 

146.  5.  — loculentus  r.  luculentus 
7.  —  Belini  r.  Bellini 

150.    6.  —  mefclus  r.  melius 
158.  12.  —  peroneum  r.  perinasum 
l6a.    7.  —  urascus  r  urachus 
167.    2.  —  f^ongeofum  r.  fpongiofum 
—    4.  Bid. 
213.  19,  for  procedentia  r.  procidentia 
220.    7,  — myrteformesr.  myrtiformes 
230.  19.  —  Falopean  r.  Fallopeaa 
133.    I.  —  cervex  r.  cervix 
238.  13.  —  veflicles  r.  veficlea 

260.  I,  —  chorian  r,  chorioa 

261.  9.  —  clonfer  r.  clofer 

160.  21.  —  gellatinous  r.  gelatinous 
272.    7.  —  embrioulcia  r.  embryoulcia 
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